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SCOPE OF ACTIVITIES 


During the past fiscal year the Dominion Water Power Branch completed 
its tenth year as a distinct branch of the department and the year that has just 
closed marks the fifteenth since the administration of water-powers as a distinct 
resource was first undertaken by the Dominion. 

The past year was also the first complete year since all the hydrometric 
survey work of the department was made a responsibility of this branch. A 
Dominion Hydrometric Survey organization extending from coast to coast is 
now firmly established. 


ORGANIZATION AND SCOPE 


The activities of the Dominion Water Power Branch are both adminis- 
trative and investigatory. The administrative phase of the work arises from 
the proprietary interest of the Dominion in the water-power resources in the 
provinces of Alberta, Saskatchewan and Manitoba, the Northwest and Yukon 
Territories, and in the Railway Belt of British Columbia. In this connection 
the department must of necessity secure such fundamental engineering and 
economic data as will enable it to consider applications for power privileges, and 
to control the development, the distribution and the sale of hydro-electric 
energy. This is the prime responsibility of the branch. 

Throughout the balance of the Dominion the water-powers are vested in the 
provinces and investigatory work is carried on in co-operation with the respective 
provincial authorities charged with their administration. The branch also 
co-operates extensively with federal departments and commissions other than the 
Department of the Interior, the services of its engineering field staff, in the 
interests of general economy and efficiency, being made available to .such other 
departments and commissions. 


In respect to its administrative responsibilities, the policy of the Depart- 
ment of the Interior, through its Dominion Water Power Branch, is in brief,— 


To encourage the development of our water-powers; to secure well 
in advance of prospective development, full and reliable information 
respecting the water supply for, the physical characteristics of, and the 
general conditions affecting the development of all economic power sites; 
to place all such information secured at the disposal of the applicant and 
of the general public, to discourage and prevent the initiation and develop- 
ment of uneconomic and wasteful projects; to ensure that each site 
developed shall utilize or provide for the future utilization of the 
maximum available power; to ensure that river systems are developed 
along comprehensive lines wherein each unit is a component link in a 
system; to ensure the development of existing plants to their limit when 
the market demands; to ensure adequate storage measures in the interests 
of all powers affected; to prevent unnecessary and costly duplication of 
expenditures on the part of competing plants; to protect the public from 
inadvisable power schemes and ill-designed plants and dams; to safe- 
guard the public from monopolistic control by regulation and periodical 
revision of rates; to see to the early carrying into effect of agreements 
issued by the department for the development of power; and to promote 
in every way the fullest conservation of the Dominion power resources. 
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In respect to the direct and co-operative investigatory work the objective 
of the department is two-fold:— 


1. To co-ordinate and systematize the gathering of power and general 
water-resources information from coast to coast. 

2. To create a centralizing agency for the efficient analysis of the 
power and general water resources of the Dominion in relation to location 
and use of power—to industry; to industrial centres; industrial opportuni- 
ties, transportation systems—rail and navigation; mineral resources; 
timber resources; coal and fuel supplies; electro-chemical and electro- 
metallurgical opportunities; irrigation, drainage and reclamation pro- 
jects; alternative sources of power; and to the use of and market for 
power in general and to compile the material into immediately available 
and usable form and for whatever purpose required. 


For the proper and efficient carrying out of its administrative and investi- 
gatory work, the department has a trained staff of officers, the greater number of 
whom are engineers who have been specially trained in the various phases of 
power investigation and analysis. In addition to this organization, the depart- 
ment, through co-operative agreements, works in intimate and direct co-operation 
with provincial power authorities. The department has in this manner practi- 
cally effected a consolidation of federal and provincial investigatory effort in 
respect to the determination and analysis of water resources data. 

The co-operative facilities for water resources investigation work throughout 
the Dominion are as follows:— 


British Columbia.—The local organization of the Dominion Water 
Power Branch, with headquarters at 119 Pender Street West, Vancouver, 
carries on a broadly planned hydrometric survey and systematically 
secures fundamental data necessary to a complete analysis of the water- 
power resources, in accordance with the terms of a co-operative agreement 
with the Provincial Water Rights Branch of British Columbia. 


Alberta and Saskatchewan.—The local organization of the Dominion 
Water Power Branch, with headquarters at 5138 Eighth Avenue West, 
Calgary, carries on direct administrative work throughout all parts of 
the two provinces, in virtue of the proprietary interest of the department 
in their water-power resources. The investigatory work comprises a com- 
prehensive hvdrometric survey and a systematic and exhaustive field and 
office analysis of the water-power resources of the two provinces. 


Mamtoba.—The local organization of the branch with headquarters 
at 231 Chambers of Commerce Block, Winnipeg, carries on direct admi- 
istrative work throughout the province, in virtue of the proprietary 
interest of the department in the provincial water-power resources. A 
comprehensive hydrometric survey is maintained, as well as a systematic 
and exhaustive field and office analysis of the provincial water-power 
resources. In the interests of administrative economy the investigatory 
work carried on through the Manitoba office has been extended to cover 
that portion of Ontario lying west of and including lake Nipigon. 


Ontario —The local organization of the branch, with headquarters at 
Ottawa, carries on a comprehensive hydrometric survey and systematically 
secures fundamental water resources data in accordance with the terms 
of a co-operative agreement with the Ontario authorities. The closest 
possible co-operation is maintained with the staff of the Ontario Hydro- 
Electric Power Commission. 
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Quebec.—While no formal agreement has as yet been entered into 
with the province of Quebec, relationships have been established between 
the branch and the Quebec Streams Commission, under which there is a 
free exchange of data and through which a co-operative analysis of the 
provincial water resources is proceeding. A co-operative agreement with 
the Quebec authorities similar to that in effect in other provinces is under 
consideration. 


The Maritime Provinces—The local organization of the branch, 
headquarters at 193 Hollis Street, Halifax, in accordance with the terms 
of a co-operative agreement with the three respective provincial authori- 
ties of New Brunswick, Nova Scotia and Prince Edward Island, carries 
on a systematic hydrometric survey and a comprehensive and continuous 
power and storage survey of the three provinces, with a view to securing 
the fundamental data necessary to a complete analysis of their water 
power resources. In New Brunswick, the branch collaborates with the 
New Brunswick Electric Power Commission; in Nova Scotia, with the 
Nova Scotia Power Commission; and in Prince Edward Island’ with the 
provincial authorities. 


Yukon and Northwest Territories—Administrative and investigatory 
work in the Territories form a direct responsibility of the Dominion Water 
Power Branch in virtue of the proprietary interest of the department in 
their water-power resources. Investigatory work in the Yukon is handled 
through the British Columbia organization. In the balance of the 
Territories such work is directed from head office, as exigencies demand. 


The field organization of the department is based upon and built up around 
the Dominion Hydrometric Survey through which systematic and continuous 
stream measurement studies are carried on throughout the Dominion, with the 
exception of the province of Quebec, where similar work is undertaken by the 
Quebec Streams Commission. The hydrometric survey field staff are specially 
trained in every class of water-power investigatory work, and, in addition to 
their stream measurement activities, are employed in a systematic and con- 
tinuous field analysis of the country’s water-power resources. The data system- 
atically accumulated through this work and through co-operative agreements 
and studies with other organizations is collated, analyzed and standardized in 
the head office of the branch at Ottawa. 

As a result, there is now on file in the offices of the Dominion Water Power 
Branch general and detailed information in respect to runoff and power possibili- 
ties of the more important power rivers throughout the Dominion. This data 
is constantly being brought up to date as new or later information is received and 
is promptly available for reference purposes to all interested in the utilization 
of the water-powers of the Dominion. 


LAKE OF THE Woops CoNTROL BOARD 


Regulation of the levels and outflow of lake of the Woods, was, as in the 
previous year, a responsibility of Lake of the Woods Control Board. 

Under the terms of the Lake of the Woods Regulation Act, all dams, 
structures or other works now constructed or hereafter constructed on any out- 
let of lake of the Woods, the Winnipeg river at or above its junction with the 
English river and the English river at the outlet of and below lac Seul are 
declared to be for the general advantage of Canada. Furthermore, authority 
is given the Governor in Council to make and enforce such regulations for the 
operation of such works as to ensure at all times the most dependable flow of 
the waters of the Winnipeg and English rivers and to ensure the regulation of 
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the level of the lake of the Woods in conformity with the recommendations of 
the International Joint Commission or with any agreement with reference 
thereto which may be made between Canada and the United States. 


REGULATIONS UNDER THE LAKE OF THE WOODS REGULATION ACT 


1. All dams, structures and other works of whatsoever description which 
have heretofore been or may hereafter be constructed in, upon, over, about or _ 
across,— 


(a) any outlet of the lake of the Woods; . 
(b) the Winnipeg river at or above its junction with English river, 


which do or may or can in anywise control, regulate or affect the outflow of 
water from the lake of the Woods, or the natural levels of the water of the said 
lake at any time, or the natural flow of the water in the Winnipeg river at any 
time, shall each of them be constructed, maintained, improved, repaired and 
operated in such manner as,— 


(a) to secure at all times the most dependable flow and the most advan- 
tageous and beneficial use of the waters of the Winnipeg river; 

(b) to regulate and control the outflow of the waters of the lake of the 
Woods so as to maintain the level of the said lake between the eleva- 
tions recommended by the report of the International Joint Commis- 
sion of June 12, 1917, or between such elevations as may be agreed 
upon by the United States and Canada, and so that the obligations, 
relating to the level of the lake of the Woods, of Canada, or of any 
of the provinces of Canada, as part of the British Dominions beyond 
the seas, towards the United States, arising out of treaty made or 
to be made between His Majesty the King of the United Kingdom of 
Great Britain and Ireland and of the British Dominions beyond the 
seas, Emperor of India, and the United States, may be duly per- 
formed. 


2. The Lake of the Woods Control Board shall, in addition to such duties 
as have been or may from time to time be assigned to it,— 


(a) Obtain where possible from existing departmental agencies, and where 
necessary by original investigations, all meteorological, hydrological 
and other essential data relating to the watershed; 

(6b) Record, co-ordinate and maintain all meteorological, hydrological or 
other essential data in available and usuable form and have the same 
made available in printed form or otherwise to all interested persons, 
companies or municipalities; 

(c) Determine the levels and flows necessary to be maintained from day 
to day or for any other period of time so as to insure the regulation 
on levels and flows in conformity with regulation No. (1) as set out 
above. 

(d) Issue to those persons or authorities directing, controlling or main- 
taining any of the aforementioned dams, structures or other works, 
orders with respect to the levels and flows determined by the board 
as well as the manner or method by which they shall be maintained. 


3. The board may from time to time confer with any municipalities, com- 
panies, bodies or persons affected by or interested in the regulations of water 
levels and discharges by the board respecting any matter arising from such 
regulations and shall from time to time hear, receive and investigate any com- 
plaints or representations from such municipalities, companies, bodies or per- 
sons respecting such regulations. 


Report of the Director of Water Power 13 


Operations of the board throughout the year have as heretofore involved 
the continuous collection and study of all hydrological records relating to the 
watershed. 

During spring break-up, no extreme conditions were encountered though 
it was necessary in the month of April to provide maximum outflow capacity 
at the Norman dam. Subsequently there was a period of deficient precipita- 
tion, and outflow from the lake was reduced in the last week of May from 
23,000 second-feet to 15,000 second-feet. A further reduction of 5,000 second- 
feet was made on June 22, and again on August 8 the total outflow was reduced 
to 8,000 second-feet. Notwithstanding this low rate of outflow, the supply was 
so deficient that lake level dropped from elevation 1059-5 on August 1 to eleva- 
tion 1058-95 by November 21. With freeze-up the inflow was augmented and 
lake stage throughout the past winter has increased slightly. 

On the whole, excellent results were secured in the past year’s regulation; 
the fluctuation in lake level was maintained within a one-foot range, while at 
the same time all water requirements of power users were fulfilled. 


Water PowreR REGULATIONS AND LecAL RESEARCH 


The translation of foreign acts and regulations has been continued during 
the year and a reasonably complete set of the water-power laws now in force 
in Norway, Sweden, Germany, Austria, Switzerland, France, Italy, Spain and 
Portugal, together with the more important regulations, instructions and forms 
of concession thereunder has now been secured in English and indexed for com- 
parative study. 

The importance of this study les in the fact that the use of water in most 
countries has hitherto been governed by the common law of that country based 
in almost every case upon riparian ownership. As the uses of water for irriga- 
tion and domestic supply developed the common law was amended in certain 
particulars, but the use of water on a large scale for power purposes which has 
grown up since the comparatively recent solution of the problem of long- 
distance transmission of electricity has brought about conditions which- mere 
amendments to existing laws is quite inadequate to govern; consequently each 
of these countries, realizing that its former law was entirely inadequate to 
encourage and control the modern water-power industry, has passed new laws 
within a very recent date, most of them in fact since the close of the Great War. 
Beginning with the Swiss Water Act of 1916, each country in turn has produced 
new enactments in close succession, the most recent being the French and 
Itahan Regulations of 1920. These latter with their supplementary decrees 
were translated during the past year; they contain many original and interest- 
ing features and are of particular interest to water-power administrators. 

The revised Dominion Water Power Regulations, pursuant to Section 12 
of the Dominion Water Power Act, 1919, which have been in course of prepara- 
tion for some years, were completed during the year and were approved by the 
Governor in Council on October 31, 1921 (P.C. 4034). The translations referred 
to above were found of great value in drafting the new regulations which it is 
believed will be found just in their essential features and adequate in scope for 
many years to come. 

The new regulations have been prepared with two main principles in view, 
namely, that the water-powers and the lands essential to their development 
now vested in the Crown should remain vested in the Crown for ever, and that 
these same lands and water-powers should be made available for development 
under lease on terms sufficiently generous to ensure their development and 
beneficial use as soon as economically desirable while at the same time 
adequately protecting the interests of the public by providing for the control 
of rates and rentals. These objects are to be attained by issuing licenses for 
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the development of the power and leases for the lands occupied for a fixed 
number of years subject to renewal under the laws and regulations then in 
force or to the payment of just predetermined compensation if the license 
terminates without being renewed at the option of the Government. 

No license will be granted until sufficient information has been supplied 
to show exactly what it is proposed to do, and not until the engineering and 
economic aspects of the project are fully understood and approved. 

It has frequently been objected by those interested in water-power develop- 
ment that capital for that purpose cannot be obtained on reasonable terms 
unless the licensee has received a definite and binding grant from the Crown 
and until he received such a grant the money required for construction purposes 
will not be forthcoming; on the other hand the Minister as representing the 
Crown would naturally be unwilling to give the licensee any exclusive rights 
for a number of years until he was absolutely assured of the licensee’s ability 
and intention to perform in good faith the terms agreed upon, and this can as 
a rule only be proved by the construction of the development works or at least 
by a substantial investment on the part of the hcensee in the proposed under- 
taking. This difficulty has been provided for in the Dominion Regulations by 
the issue of two forms of license, the interim and the final leense, the former 
being intended to cover the survey-construction period and the latter the whole 
period of operation. 

The interim license may be granted at a comparatively early stage of the 
undertaking; in fact, as soon as the director is satisfied that the proposed 
development is desirable from an engineering and economic standpoint and will 
accord with the most beneficial utilization of the resources of the stream, and 
that the applicant’s financial standing is satisfactory, he may recommend the 
issue of the interim license, after the requirements in regard to publication and 
bearings have been comphed with. The applicant may thus receive his interim 
license before he is required to expend any money on the undertaking beyond what 
is necessary for the preliminary surveys and plans. Moreover, the interim 
license contains a definite statement that upon the completion of the develop- 
ment ready to deliver power and due compliance with the conditions laid down, 
a final license will be issued to replace the former one, and it also embodies the 
principal conditions of the final heense such as the term, the rental during the 
first twenty years, and the quantity of water which may be stored or used. The 
licensee is thus placed in a favourable position to secure the capital required 
for the construction of the works, as by the time the money is needed the con- 
ditions under which the site is to be leased during the whole period of the con- 
cession are determined and fixed, and no uncertainties are left which might 
prejudice the investment. 

There is one important difference between the licensee’s position as the 
holder of an interim or a final license; in the latter case the license cannot be 
cancelled for default or even seriously questioned without an order of the 
Exchequer Court, on the other hand an interim license may be cancelled by the 
minister for default without appeal, but only provided that the licensee has 
expended on construction less than one-quarter of the total amount specified 
in the license to be so expended; after he has invested one-quarter of the total 
in actual construction, the licensee may appeal from the minister’s decision to 
the Exchequer Court. This provision for summary cancellation before construc- 
tion has been actively begun is necessary to prevent the tying up of valuable 
power sites in private hands without any development being carried out. The 
intention of the regulations is that the water-powers should be beneficially used 
and not that they should le idle under private control. 

The rental to be charged for the rights granted is assessed on an output 
basis, according to a sliding scale by which the rate per horse-power-year 
decreases as the load factor increases, thus providing a direct incentive to 
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improve the load factor with a consequent more economical use of the water 
leased. The rental may be revised after twenty years and every ten years 
thereafter. Any changes in the rental are to be made by mutual agreement 
between the minister and the licensee, or if this cannot be done the matter is 
to be decided by an impartial board or commission. 

The first cost of developing a water-power plant is usually high as com- 
pared with that of a steam plant generating an equal amount of power, it is 
therefore essential that the capital required for development purposes should 
receive reasonable protection from loss or confiscation. ‘This is provided for in 
the regulations by allowing compensation to be paid for any property taken 
over by the Crown either at the end of the term of concession or if the license 
is terminated prior to that time. The basis on which compensation is allowed 
is the actual investment in the property necessarily used and useful in the 
undertaking; and this is applied in such a way that in every case after the 
development is completed and in operation (except in cases of serious default) 
the licensee is entitled to have refunded to him the actual cost of the original 
development and all additions which may have been made to it, less obso- 
lescence and depreciation, when the license is terminated or if the Crown exer- 
cises its right of recapture. In addition, substantial bonuses may be allowed 
to meet varying conditions of termination and to cover severance losses and 
other intangible items. The basis of actual cost is used wherever applicable 
throughout the regulations, but it.is applied in such a way that the result 
represents the present cost of the property at the time the valuation is made. 
This is done by a consideration of any variation in the purchasing power of a 
dollar which may have occurred between the date of the original expenditure 
and the date of the valuation, with a corresponding adjustment of the unit costs. 

The lecensee is required to file an annual statement showing renewals, 
extensions, and depreciation and giving details as to the financial position of the 
undertaking, thus showing clearly the progressive actual cost and providing 
information which may be used when the licensee is engaged in the sale of 
power in connection with inquiries in regard to the regulation of rates, service, 
the issue of securities, or the revision of rentals. The principle of a fair rate 
of return on the invested capital is provided for, and no revision of rental or 
of the rates charged by a public utility company operating under these regula- 
tions may be made which would render it impossible for the licensee to earn a 
fair rate of return as defined. This rate is made cumulative so that it may be 
applied to the early years of operation and to periods of severe depression when 
earnings are necessarily low. It is believed that this cumulative principle as 
applied to public utilities is just both to the licensee and to the public; under 
controlled rates the licensee is prevented from sharing in the fruits of pros- 
perous times and should in consequence receive a measure of protection during 
times of stress when service has to be rendered regardless of earnings. 

The regulations deal with a number of other subjects such as inspection 
during construction, control of maintenance and operation, steps which may be 
taken to secure enlarged development, contracts for the sale of power, stream 
regulation and control, and special provisions intended to facilitate the develop- 
ment of small water-powers. As the regulations are of considerable length 
they cannot be given here in full, but copies may be obtained from the Director 
of Water Power. 


BRITISH COLUMBIA ADMINISTRATION 


In the Railway Belt of British Columbia the waters and water-powers, 
though belonging to the Dominion, are administered by the provincial authori- 
ties (except within the Dominion parks) under provincial Water Acts, and as 
the Dominion lands in the belt are administered by this department it is neces- 


16 Department of the Interior 


sary that the two administrations be harmonized. This involves close co-opera- 
tion between the Dominion and provincial officials. 

A considerable amount of engineering assistance is rendered the Department 
of Indian Affairs. One of the most important parts of this work is that in 
connection with the investigation of water rights appurtenant to the Indian 
Reserves of the province, each of the five agencies affected is dealt with separ- 
ately: that for the Lytton agency was completed last year, those relating to 
the Kamloops, Okanagan and Kootenay agencies were completed this year and 
the Williams Lake agency is now under review. 

The examination of water records appurtenant to lands within the Railway 
Belt has been continued and the work further systematized; plans are being 
compiled to show the lands affected in each case, and the granting of necessary 
rights of use or occupation of Dominion lands under the Water Lands Regula- 
tions is proceeding satisfactorily in co-operation with the British Columbia 
Lands Branch and the Forestry Branch. 


Water Resources INDEX INVENTORY 


A comprehensive description of the Index Inventory system for recording 
and collating the water resources data of the Dominion has been published as 
Water Resources Paper No. 32 and as the fundamental principles have also 
been described in considerable detail in previous annual reports they will not 
be further enumerated here. | 

The system has now been in actual use for the past few years both in head 
office and in the field offices and has proved of the greatest utility in the refer- 
encing, analysis, standardization and filing of all data relating to the subject 
of water resources. 

Among the many phases of the work carried on by the branch to which 
the system has been applied there may be mentioned, the complete census of 
developed water-power and central electric station activities, and the analysis 
of the undeveloped water-power resources of the stream measurement activities 
and of the storage studies carried on throughout the Dominion. 

Much of this work has been carried on in co-operation with other organiza- 
tions notably the Hydro-Electric Power Commission of Ontario and the Water 
Rights Branch of the British Columbia Provincial Government. As a result a 
very large proportion of the water resources data of the Dominion is now avail- 
able in standardized and usable form for whatever purpose required. A continu- 
ous effort is being made to keep this data authentic and up to date. 


Water Power RESOURCES OF CANADA 


Present activity in hydro-power development warrants a further statement 
as to the extent of Canada’s water-power resources and as to the degree of their 
utilization. Last year has been one of substantial progress, there having been 
brought into operation new installation to the extent of 300,000 horse-power. 
The installed water wheel capacity now totals to 2,763,000 horse-power with 
much new construction actually under way and many further enterprises in 
prospect. 

There is under way in the Dominion Water Power Branch a careful 
reanalysis and computation of the water-power resources of the Dominion. All 
existing stream-flow and power data, available from federal and provincial 
sources, have been systematically collated, analyzed and co-ordinated with a 
view to preparing on a uniform basis from coast to coast, revised estimates of 
the power available. While the analysis is not yet finally completed, sufficient 
progress has been made to warrant the publication of the figures given here- 
under which are complete to March 1, 1922. 
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The total available and developed power resources are presented in ‘a 
manner not heretofore adopted. A consideration of the figures will indicate 
that they place the water-power resources of the Dominion in a much more 
favourable light than have previously published compilations. 

While the resources have been exhaustively analyzed in so far as the 
information available will permit, it should be kept in mind that only very 
meagre data is to hand in many districts and for many rivers. 


BASIS OF COMPUTATION 


The figures for undeveloped water-power listed in table 1 are based upon 
rapids, falls and power sites of which the actual existent drop or the head 
possible of concentration, is definitely known or at least well established. Many 
rapids and falls of greater or lesser power capacity are scattered on rivers and 
streams from coast to coast which are not as yet recorded, and which will 
only become available for tabulation as more detailed survey work is under- 
taken and completed. This is particularly true in the more unexplored northern 
districts. Nor is any consideration given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points 
as definite studies have been carried out and the results made matters of record. 

In brief, the figures hereunder are based on definite rapids, falls and power.. 
sites, and may be said to represent the minimum water-power possibilities of the 
Dominion. 

The power estimates have been calculated on the basis of 24-hour power 
at 80 per cent efficiency on the basis of ‘ Ordinary Minimum Flow” and 
“Estimated Flow for Maximum Development.” The “Ordinary Minimum Flow” 
is based on the averages of the minimum flow for the lowest two consecutive 
seven-day periods in each year, over the period for which records are available. 
The “ Estimated Flow for Maximum Development ” is based upon the continu- 
ous power indicated by the flow of the stream for six months in the year. The 
actual method to determine this flow is to arrange the months of each year 
‘according to the day of the lowest flow in each. The lowest of the six high 
months is taken as the basic month. The average flow of the lowest seven 
consecutive days in this month determines the maximum for that year. The 
average of such maximum figures for all years in the period for which data are 
available is the estimated maximum used in the calculation. — - | 

This estimated maximum development is based upon the assumption that 
it is good commercial practice to develop wheel installation up to an amount, 
the continuance of which can be assured during six months of the year, on the 
assumption that the deficiency in power during the remainder of the year can 
be profitably provided from storage or by the installation of fuel-power plants 
as auxiliaries. The correctness or otherwise of this assumption for any particu- 
lar site can only be definitely settled by the careful consideration of all circum- - 
stances and conditions pertinent to its development. The method, however, 
enables us to make a fairly satisfactory over-all estimate of the maximum 
hydraulic power vailable, as distinctive from the estimated ordinary minimum 
power available. 
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TaBLe 1.—AVAILABLE AND DEVELOPED WATER-PoWER IN Canapa—Marcu 1, 1922 


Available 24-hour power 
at 80 per cent efficiency 
——_—_——__—_———— Turbine 
Province At est. flow | Installation 
At ordinary | for max. dev. phe. 
min. flow (Dependable 
Hen. for 6 months) 
np: 
1 a 3 4 

British. Colm Biases ee ob ce el Ree ot aia eee ot ee 1,931, 142 5,103, 460 305,315 
Alberta ier. 4c eee OB fo. ors ok Bok. & ale ec tire ect Ma aie, eee oe 475, 281 Le sieo0D or ton 
DASRALCHE WAU Soc ik oe ad eon aN Sota iat ener a ee eee 513,481 1,087,756 
MANTEL ODE SIS Noein Ko. teh eect ts Wl ors eid omnia ook a pene 3,270,491 5, 769, 444 104, 147 
Ontario gee. SES I stht Aly: Lt gp naka. Dee feral aan Coe SO ag eae 4,950,300 6, 808, 190 Teo 2eGp0: 
CVG DOO crore re ae ee ee Pe at eA eens ee ee ene 6,915, 244 11, 640,052 1,015, 385 
INOW OTUNS WICK Mout ckec. ned aes Be a ee eee ee eee 50, 406 120, 807 30, 180 
INGyagGOtins tate ee waco aer: ee cr ee S. eae 20,751 128, 264 46,948 
Prince iu ward | sland ¢..s..5.. 08 aa) eae ei enna ee 3, 000 5,270 1,869 
Vukonignd Northwest, Lerritories: 2.) gees.) Gessner 125, 220 275, 250 13,199 

18, 255, 316 32,075,998 2,762,880 


The figures listed in columns 2 and 3 in the above table represent 24-hour-power and are based upon 
rapids, falls and power sites of which the actual existent drop or the head possible of concentration, is 
definitely known or at least well established. Innumerable rapids and falls of greater or lesser power 
capacity are scattered on rivers and streams from coast to coast which are not as yet recorded, and which 
will only become available for tabulation as more detailed survey work is undertaken and completed. 
This is particularly true in the relatively unexplored northern districts. Nor is any consideration given to the 
power concentrations which are feasible on rivers and streams of gradual gradient, where economic heads 
may be created by the construction of power dams, excepting only at such points as definite studies have 
been carried out and the results made matters of record. 

The figures in column 4 represent the actual water-wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in columns 2 and 3 for 
the purpose of deducing therefrom the percentage of the available water-power resources developed to date. 
The actual water-wheel installation throughout the Dominion averages 30 per cent greater than cor- 
responding maximum available power figures calculated as in column 3. The figures quoted above, there- 
fore, indicate that the at present recorded water-power resources of the Dominion will permit of a turbine 
installation of 41,700,000 horse-power. In other words, the present turbine installation represents only 
6-6 per cent of the present recorded water-power resources. 

The above figures may be said to represent the minimum water-power possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the water-power resources of 
the provinces of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities 
for regulating stream-flow and it is estimated that the two provinces possess within their respective borders 
200,000 and 300,000 commercial horse-power. These figures provide for a diversity factor between installed 
power and consumers’ demands. 


AVAILABLE AND DEVELOPED TOTALS 


The recorded power available throughout the Dominion, under conditions 
of ordinary minimum flow and within the limitations set out in the foregoing, 
is 18,255,000 horse-power. The water-power available under estimated flow 
for maximum development, i.e., dependable for at least six months of the year, 
is 32,076,000 horse-power. (For details see table 1). 

There are installed to date throughout the Dominion water-wheels and 
turbines to the extent of 2,763,000 horse-power. However, it would not be 
correct to place this figure in direct comparison with the minimum or maximum 
available power figures quoted above and therefrom deduce the percentage of 
the available water-power resources developed to date. An allowance must be 
made for the average ratio between the water-wheels installed and the power 
available. 

An analysis of the water-power plants scattered from coast to coast, con- 
cerning which complete information is available as to turbine installation and 
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satisfactory information as to stream flow, gives an average machine installation 
30 per cent greater than the six months’ flow maximum power. Applying this, 
the figures quoted above therefore indicate that the at present recorded water- 
power resources of the Dominion will permit of a turbine installation of 41,700,- 
000 horse-power. In other words the present turbine installation represents 
only 6-6 per cent of the present recorded water-power resources. 


DEVELOPED WATER-POWER IN CANADA 


The 2,763,000 horse-power at present installed throughout the Dominion 
is apportioned to the following uses (see table 2) :— 


2,013,000 horse-power in central electric stations for general distribution 
purposes, such as operation of street railways, operation of mines, 
operation of electro-chemical and _ electro-metallurgical industries, 
operation of pulp and paper mills and for general industrial and 
domestic use. 

476,000 horse-power installed in pulp and paper mills. In addition there 
is used in the pulp and paper industry 161,000 horse-power purchased 
from the central electric station installation. 

274,000 horse-power installed in industries other than central electric . 
stations and pulp and paper mills. 


The total installation for the Dominion averages 315 horse-power per 
thousand population, a figure which places Canada second only to Norway in 
the per capita utilization of water-power among the countries of the world. 


WATER-POWER IN THE CENTRAL STATION INDUSTRY 


By far the most important use to which the development of water-power 
has been applied in Canada has been in connection with the central electric 
station industry. The extensive economic radius of modern electrical trans- 
mission, combined with the fortunate location of water-power in relation to 
centres of industry, has resulted in the widespread development of the Do- 
minion’s water-power resources through central electric stations. The extent 
of this industry and the important relationship which water-power bears to it 
may be measured by the fact that 91 per cent of the prime motive power is 
water-power and that there is now invested some $437,000,000 in hydro-electric 
plants and systems engaged in the production of electrical energy for sale and 
distribution. 

Throughout the Dominion there are 282 hydro-electric stations with an 
installed turbine capacity of 2,013,000 horse-power or a generator installation 
of 1,701,000 k.v.a. (See table 3.) It is of interest to note that of the total 
turbine capacity, 1,449,000 horse-power is installed in commercial or privately 
owned stations while 564,000 horse-power is installed in municipal or publicly 
owned stations. 

The units vary in size from 10-horsepower to the 55,000-horsepower 
turbines just installed in the Queenston development of the Ontario Hydro- 
Electric Power Commission and which are the largest water turbines anywhere 
installed at the date of writing. The turbine units in the industry average 
3,077 horse-power, while the average installation of the central stations is 7,137 
horse-power. 

Continued and systematic progress is being made in the further development 
of the industry; new units are being installed, new plants constructed and new 
projects investigated having in view the necessity for meeting the growing 
domestic and industrial demand for cheap hydro-electric energy. 
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FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


It is profitable to consider the history of water-power utilization in Canada 
during the past few years in conjunction with the present activity with a view 
to making some reasonable forecast as to its probable future growth. (See 
Plate 1.) Should the rate of water-wheel installation during the past fifteen 
years be maintained, there will be installed in 1925, 3,360,000 horse-power; in 
1930, 4,110,000; in 1935, 4,860,000 horse-power, and in 1940, 5,600,000 horse- 
power. In view of the increasing appreciation of the advantages of hydro-power 
combined with the fortunate location of ample supplies within easy transmission 
distance of practically every great industrial centre throughout the Dominion, 
there is every reason to anticipate that this rate of growth in utilization will 
be accelerated rather than retarded. Reference to the foregoing totals of water- 
power available will indicate that this anticipated increase in utilization will 
not seriously reduce the total reserves. Canada possesses sufficient reserves of 
water-power to meet all anticipated demands for many years to come. 

In order to ensure the most beneficial utilization of these reserves and to 
provide intelligent guidance for their development, two essentials are required :— 

ist. An accurate knowledge of the location, capacity and the engineering and 
economic possibilities of development of the water-powers throughout the Do- 
‘minion, together with their relationship to other natural resources of mine and 
forest, to industrial centres and opportunities, to transportation systems—rail 
and navigation, to coal and fuel supplies, to irrigation, drainage and reclamation 
projects, to alternative sources of power and to market for and uses of power in 
general. 

2nd. A sound governmental administrative policy designed to protect the 
public from inadvisable and ill-designed power schemes and to provide for 
reasonable regulation and revision of rates and rentals, and at the same time to 
ensure satisfactory guarantees for the encouragement of legitimate investment 
in hydro-power enterprises. 

True conservation of our water-power resources, which are inexhaustible 
through use, lies, not in withholding them from development, but in their efficient 
utilization in the public interest for the economic exploitation of our other 
natural resources, and for the conservation of our exhaustible fuel supplies. 

The water-power now developed in Canada represents an investment of 
$530,000,000. In 1940 should the rate of growth in installation during the past 
fifteen years be continued, this investment will have grown to over $1,000,000,000. 
The present development represents an annual equivalent of 20,500,000 tons of 
coal which, valued at $8 per ton, represents $164,000,000. In the year 1940 
these annual figures will, with the foregoing assumption, have become 42,000,000 
tons and $336,000,000. These figures are striking evidence of the outstanding 
importance and necessity of an intelligent administrative policy governing the 
development of our water-power resources. 
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TABLE 2.—DEVELOPED WATER-POWER IN CANADA—Marcu 1, 1922 


Turbine Installation in H. P. 


Province In In In Per 
: Central Pulp and Other Total 1,000 popu- 
Stations | Paper Mills| Industries lation 
1 95 3 4 iS 6 
Poereinle CeGluin bidet tad. pect cath Wa 207 , 656 48, 800 48 , 859 BOOP oie) 584 
BR UGT Eres Pat en Ti ee a ee ts Gee a 807 Soi, Weil By 
Berrien eer arene re nee ee eee oe Pee he ee ope ts ch it hotea cud carta aleve oats e Vie ees 
BUPA NUL) ree ed ome rect, tgs Mirch Sak RE OOS DOR tear t ea arene 10,792 104, 147 170 
PPUBATIO ee eat bake ee hy ee eb ee 948 , 372 170, 624 93, 654 1, 212,650 414 
WMCIOU SARS i eg et A Oe ge, fo. 2 696, 593 224,412 94, 380 1,015, 385 432 
Dre we rune wici ins seer ot ee ids ach 8,978 ~ 14,668 6,534 30, 180 78 
VaR COCA Sree eS AS ed atin. od 14,992 17,999 13,957 46, 948 i) 
Berincesvaward Island 727.70). 0.5 S) ao. 4 |e Wie. 1, 624 1,869 21 
eu ON ey: tear ao) te eae, ars ae Ee tO: OOO Vien Erie Gs. 8 3,199 13,199 3,170 
SACs et ee Oe ee ie ys, Mec ik tb 2a (Mia stayvAl 476,503 273, 806 2,762, 880 alo 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 3 includes only water-power actually developed by pulp and paper companies. In addition to 
this total, pulp and paper companies purchase from the hydro-power central stations totalled in column 
2, 72,122 h.p. in Ontario and 88,455 h.p. in Quebec. The total hydro-power utilized in the pulp and paper 
industry is therefore 637,080 h.p. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central station and the pulp and paper industries. These industries also purchase blocks of power from the 
central stations totalled in column 2. 

Column 5 totals all turbines and water-wheels installed in Canada. 

Column 6 averages the Developed water-power per 1,000 population. 
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Hypro-Exectric Progress In CANADA DuRING THE Past YEAR 


During the year 1921 the readjustment of values following war time inflation 
made substantial progress. This readjustment necessarily brought in its train 
many business and financial difficulties and the lack of confidence in trading 
circles generally led to a reluctance of capital to embark upon new enterprises. 
Employment fell off with a corresponding diminution in popular purchasing power 
and in consequence there has been a general tendency to mark time while re- 
adjustment advances the further step which will bring costs within the reach of 
the normal spending power of the community both individual and corporate. The 
belief seems to be growing, however, that the nadir of depression has been passed 
and that business conditions are improving slowly but surely, and that though 
1921 was a bad year for industry it also saw the turning point safely nego- 
tiated. 

The hydro-electric industry though naturally affected by the general de- 
pression suffered no set-back and in fact the horse-power installed during 1921, 
300,000 horse-power, stamps it as one of the most progressive years in Canadian 
water-power history. 

The progress of development is somewhat difficult to follow from year to 
year because the year is too short an interval. From three to five years or even 
longer often elapses between the first consideration of development and the 
delivery of power. Again most projects commence with an initial installation 
much less than the ultimate projected capacity and new units of machinery are 
installed from time to time as the load develops. In other words, what we may 
call the scoring column often does not reflect new construction for some years 
after such construction has been actively under way, but continues to record new 
scores from old developments. 

The 300,000-horsepower installation during 1921 is made up of both kinds 
of growth and in addition a considerable amount of new construction was initi- 
ated which ensures that as old power plants reach their ultimate capacity new 
ones will take their place in maintaining the continued growth and prosperity of 
Canadian hydro-electric enterprise. 

That Canada is not lagging in water-power development may be shown by 
comparison with the country most comparable in general conditions, i.e., the 
United States, thus:— 


H. P. installed per 1,000 
——— of population 


1902 1912 1920 
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The total increase in horse-power installed in Canada from 1900 to 1920 
‘was 153 per cent. 

A brief review of development work in the individual provinces and of pro- 
gress in investigation and plans will give a clearer view of the general situation. 
A summary will be found in table 4. 


BRITISH COLUMBIA 


The new construction work in British Columbia in 1921 included that of 
the British Columbia Electric Railway Company, which commenced the instal- 
lation of a fourth unit of 13,200 horse-power at the Stave Falls plant and the 
Nanaimo Electric Light and Power Company, which placed in operation a 200- 
horsepower unit in its Coal Creek plant. 
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Surveys and investigatory work have been carried on for a development on 
Bridge river, 130 miles from Vancouver, where an ultimate development of 
360,000 horse-power is available. The British Columbia and Alberta Power 
Company, Limited, has completed plans for the construction of a 6,000-horse- 
power plant on Bull river in 1922. 


ALBERTA 


In Alberta a development of 8,000 to 10,000 horse-power at Lake Minne- 
wanka has been studied and surveyed to supplement the plants of the Calgary 
Power Company, as further power is urgently required in the city and district. 


MANITOBA 


In Manitoba the city of Winnipeg municipal plant at Pointe du Bois on the 
Winnipeg river was increased during 1921 by two units totalling 13,800 horse- 
power, and another unit of 6,900 horse-power is now being installed. ‘This will 
bring the total installation up to eleven units aggregating 67,100 horse-power. 
A new duplicate transmission line to the city was also completed. 

The development of Du Bonnet falls (Great falls) on the Winnipeg river, 
commenced in 1919 but delayed by financial conditions, is now financed and 
under active construction. The undertaking is taken over from the Winnipeg River 
Power Company by the Manitoba Power Company, Limited. The initial instal- 
lation will be two units totalling 56,000 horse-power, and the ultimate, six units 
totalling 168,000 horse-power, at a cost of about $10,000,000; the initial installa- 
tion is expected to be completed in 1924. | 

The city of Winnipeg and district will then be well supplied with power from 
the three developments, i.e., the city’s plant, 67,100 horse-power, Winnipeg 
Electric Railway Company’s plant at Pinawa, 35,600 horse-power, and the Du 
Bonnet plant 56,000 horse-power, a total of 160,700 horse-power; in addition 
to which the developments at Pointe du Bois and Du Bonnet provide for the in- 
stallation of further units totalling some 146,500 horse-power. First-class un- 
developed sites on the Winnipeg river will provide for approximately a further 
300,000 installed horse-power, so that the total power available from this source 
is some 600,000 horse-power. 

The Manitoba Power Commission, a provincial organization on similar lines 
to the Hydro-Electric Power Commission of Ontario, has been active during 
the past year in extending its transmission system and has now a considerable 
network. The original line to Portage la Prairie, conveying energy purchased 
in bulk from the city of Winnipeg, has been duplicated, and additional lines have 
been built to Morden, Carman, Roland, Jordan, etc. Extensions of 150 miles 
are contemplated during 1922. 


ONTARIO 


Construction in the province of Ontario during the past year has been very 
considerable. In the same period field investigations and activities leading to 
future construction have been extensive and there is good prospect of continued 
construction in the present year. 

The Ontario Hydro-Electric Power Commission has continued its activity. 
Pre-eminent in its construction work of 1921 has been the Queenston-Chippawa 
project involving an initial installation of five 55,000-horsepower units and 
an ultimate installation of 600,000 horse-power. As is well known this develop- 
ment when completed will be the largest single hydro-electric plant in the world, 
containing the highest powered units (55,000 horse-power) yet built and setting 
in several respects new high standards in hydraulic practice. . During the month 
of December water was turned on in the power canal and the first, unit placed in 
operation. The second unit is ready for practically immediate operation. At 
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the Cameron Falls development on the Nipigon river for the supply of power to 
Fort William and Port Arthur, this being the second largest generating plant of 
the commission, construction of the control dam was completed, thereby permit- 
ting the initial installation of 25,000 horse-power operating under the full pro- 
jected head. Provision has been made at the Cameron Falls plant for a total 
installation of 75,000-horsepower. Work on the 10,000-horsepower develop- 
ment at Ranney’s falls on the Trent river near Campbellford was continued 
throughout the year. 

Private interests have also been active in hydro-power construction. ‘The 
Twin Falls plant, of the Abitibi Power and Paper Company with a capacity 
of 24,000 horse-power has been completed, while other new plants completed 
include the 5,200 horse-power development of the Spanish River Pulp and 
Paper Company at Smoky falls on the Sturgeon river and the 4,500-horsepower 
development of Canada Cottons Limited at Cornwall. Extensions to existing 
plants completed during the year include 7,200 horse-power at the plant of the 
Great Lakes Power Company at Sault Ste. Marie and 250 horse-power at 
the Lincoln Paper Mills plant at Merriton and an addition of 4,800 horse- 
power to the Kenora municipal plant is under construction. 

The total turbine capacity installed in Ontario during 1921 amounted to 
174,000 horse-power with provision made for extensive additions during the 
forthcoming year as market conditions demand. 

Numerous water-power projects are receiving consideration. ‘These have 
in view additional power supply for the Porcupine mining district; the electri- 
fication of the Timiskaming and Northern Ontario Railway, and various 
pulp and paper undertakings. 

The proposals for the improvement of navigation and development of 
power on the St. Lawrence river have been far advanced during the past year. 
The Board of Engineers appointed by the International Joint Commission to 
examine the feasibility of the undertaking presented their report last July and 
this is understood to have been favourable from both the financial and engineer- 
ing standpoints. In brief, this report suggested four schemes and recommended 
a combination plan by which the waterway improvement and initial power 
development of 1,464,000 horse-power, in the international section would cost 
$252,000,000 and estimated that the power development would pay for the 
entire project in a comparatively few years; the full potential power develop- 
ment is estimated at 4,100,000 horse-power which could be reached as the market 
for power developed. Alternative proposals have been submitted by the 
Hydro-Electric Power Commission of Ontario, by Hugh L. Cooper and Co., of 
New York, and by the New York and Ontario Power Company. The com- 
mission in a final report dated December 19, 1921, approve of the feasibility 
and desirability of the general navigation and power scheme but recommend 
that the engineering details be first passed upon by a joint board of engineers 
of the two Governments. 


QUEBEC 


The activities of the Hydraulic Service of the Department of Lands 
and Forests and of the Quebec Streams Commission acting for the Provincial 
Government, have proved a very real incentive to the increased utilization of 
the water-power resources of the province. Most beneficial work has been 
done by the Streams Commission in the actual creation of storage reservoirs in 
several of the principal watersheds. This work has not only proved of great 
value to the companies developing power on the various rivers so regulated 
but has also added considerably to the provincial revenues in that the cost 
is ultimately met by the companies benefited. 


26 Department of the Interior 


Recent operations of the commission have included the letting of the 
contract for a storage dam on the Savana river, a tributary of the Ste. Anne 
de Beaupre. This will provide additional water for the operation of the Laur- 
entian Power Company’s development at St. Fereol. 

Considerable activity took place in water-power installation during the 
year 1921 throughout Quebec province. At Cedars, the Cedars Rapids Manu- 
facturing and Power Company had under way the addition of two new units of 
10,800 horse-power each, bringing their total installation to 151,200 horse- 
power. This company is also constructing a new transmission line of steel-cored 
aluminium cable, strung on steel poles, to Montreal, a distance of about 30 miles. 
At Shawinigan Falls, the Shawinigan Water and Power Company were prepar- 
ing to install a new unit in their No. 2 power station of 43,000 horse-power. 
At Grand’ mére additional turbine equipment was installed by the Laurentide 
Power Company to the extent of 42,000 horse-power. The city of Sherbrooke 
has reconstructed its hydro-electric plant at Weedon on the St. Francis river 
by increasing the head four feet and adding a new 1,700-horsepower unit bringing 
the total installation to 4,650 horse-power. At Nicolet falls on the Nicolet 
river the Lotbiniere Lumber Company placed in operation a new installation 
of 1,680 horse-power. The Dominion Textile Company replaced their old tur- 
bines at Magog by a new installation of 3,000 horse-power. At St. Raphael 
on the Riviere du Sud, La Corporation d’Energie de Montmagny placed in 
operation a new hydro-electric installation of 3,600 horse-power. Price Brothers 
and Co., Ltd., completed their hydro-electric development at Chute aux 
Galets on the Shipshaw river of 17,600 horse-power, the power to be trans- 
mitted for use in their pulp and paper mills at Kenogami and Jonquiere. 

The development work completed in the province of Quebec during 1921 
totalled to 90,000 installed horse-power, with 42,000 horse-power in process 
of installation. A number of new water-power developments were projected 
during the year. 

NEW BRUNSWICK 


In New Brunswick an active development policy is carried on by the 
province through the New Brunswick Electric Power Commission. Construction 
has proceeded on the development on the Musquash river, with an installation 
of 11,000 horse-power, for the supply of the cities of St. John and Moncton, 
and it is expected that power will be available for delivery in the spring of 
1922. Contracts are now being negotiated for the annual supply of 15,000,000 
kw.hrs. to St. John and 5,000,000 kw.hrs. to Moncton. 

The Bathurst Lumber Company has had under construction at Grand 
falls on the Nepisiguit river a plant of 13,500 horse-power for the operation of 
their pulp and saw mills and the supply of all commercial needs of the district 
and the installation of 9,000 horse-power was completed during 1921. The 
New Brunswick Electric Power Commission have arranged for the purchase of 
a block of power from the plant and have completed a 33,000-volt transmission 
line 40 miles long connecting this development with Newcastle and other com- 
munities in that district. 

The commission have in view a further development on the Lepreau river 
to supplement the supply to the cities of St. John, Moncton and districts, and 
= pe opel on the Tetagouche river for the supply of the North Shore 

istrict. 1 


NOVA SCOTIA 
The Nova Scotia Power Commission, formed in 1919 under: the “Power 


Commission Act” for the purpose of creating a complete electric power system 
for the province, has since pursued:an enterprising development policy. The 
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first provincial development, that at St. Margaret Bay near Halifax, with an 
ultimate capacity of 15,000 horse-power is now ready to deliver some 6,600 
horse-power (shortly to be increased to 10,800 horse-power) to Halifax as 
soon as the contract under negotiation with the city is completed. The recon- 
struction and enlargement of the 800-horsepower plant on Mushamush river 
for the supply of Mahone, Lunenburg, Riverport, etc., has been completed. 

In addition to the above work of the commission several industrial 
installations have been made by private concerns. The Yarmouth Light and 
Power Company have practically completed the rebuilding of their plant 
destroyed by fire and an additional 150-horsepower unit is being installed at 
Messrs. Wright and Jodfrey’s plant on the Gaspereau river. 

Detailed investigations have been continued for a development with an 
ultimate capacity of 30,000 horse-power at Sheet Harbour to supply New 
Glasgow, Stellarton, Trenton, etc., and for two developments of 7,500 horse- 
power and 1,200 horse- -power at Bear River, to euDoly Digby and other towns 
and projected industries. 


TABLE 4.—WATER-WHEELS AND TURBINES INSTALLED IN 1921 


Turbine Installation in HB. P. 


Province On Installed On 
Jan. 1 during an. 1 
1921 1921 1922 
1 2 3 4 
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*Includes two units in the Queenston Plant. 
WatTeR POWER IN THE PULP AND PAPER INDUSTRY IN CANADA 


The manufacture of pulp and paper is one of Canada’s outstanding indus- 
tries and the normal progress during the past few years is an indication of the 
rapid expansion which may be expected in the future. According to the Bureau 
of Statistics figures for 1920 the pulp and paper industry in Canada represented 
a total capital investment of $347,553,333, found employment for 31,298 persons 
whose yearly wages and salaries amounted to $45,253,893, while the 
value of the products totalled $214,421,546. The export trade of $120 
in 1890 for this industry is often contrasted with the present corresponding 
figure of over $100,000,000 to demonstrate the remarkable expansion during 
this period. 


IMPORTANCE OF CHEAP POWER 


The question of motive power in connection with the production of pulp 
and paper is a most vital one, and, in fact, is almost as important as that of 
raw material. In any industry the relative necessity of obtaining cheap and 
adequate power may be gauged by the amount required per dollar of product 
and with the possible exception of certain electro-chemical and metallurgical 
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processes, the requirements for pulp and paper are among the highest. The 
importance of cheap power may be judged from the fact that it takes practically 
100 horse-power to make a ton of paper per day. It is, therefore, little sur- 
prising that motive power used in this industry is practically restricted to 
hydraulic energy and Canada’s supremacy in the pulp and paper field rests on 
adequate and abundant water-powers well distributed among extensive forest 
resources. 

A few general details are here given to show how this large amount of 
power is consumed in the operation of pulp and paper mills. (See also Plate 
2.) Average figures in connection with a large Canadian mill show that 
mechanical pulp requires 73 horse-power per ton of daily output of which 67 
horse-power is for grinding alone; sulphite pulp requires 8-7 horse-power per 
ton of daily output, and in other large mills as high as from 20 to 30 horse- 
power, while the production of newsprint from pulp consumes 12 horse-power 
for the same unit output. The continuous operation of mills in this industry, 
usually 24 hours per day, permits a very advantageous use of the necessary 
power and with direct water-power or hydro-electric energy further allows a 
cheap unit cost for the amount consumed. For instance, one Canadian sulphite 
mill with an installation of 1,500 horse-power, purchases hydro-electric power 
on the basis of $1 per horse-power per month plus a consumption charge on a 
sliding scale, and it was found that the minimum rate of 0-1 cent per kw.hr. 
could be taken advantage of for about 75 per cent of the total consumption, 
thus reducing their unit power cost very materially. 


WATER POWER INSTALLATIONS FOR PULP AND PAPER INDUSTRY 


In view of the very prominent place which the pulp and paper industry 
has acquired in Canada and further conscious of the important part which 
our water-power resources are playing in the development of this field, the 
Dominion Water-Power Branch recently undertook a special study in this con- 
nection and has gathered much information on power installation and require- 
ments at pulp and paper mills operated by water-power or by purchased hydro- 
electric energy. The figures are complete to March, 1922. For the sake of 
brevity the general term “pulp and paper mills” has been adopted throughout 
this review and in the tables as including pulp mills, pulp and paper mills, and 
paper mills. The principal power and other features are presented in tabular 
form while the accompanying map (Plate 3) shows the location of the various 
mills listed. 

The water-power installation for the operation of pulp and paper mills in 
Canada aggregates 476,503 horse-power, while the additional hydro-electric 
energy purchased for this industry is 160,577 horse-power, giving a total of 
637,080 horse-power. This covers the energy derived directly or indirectly from 
water-power but does not include mills where steam only is used’ as motive 
power. The use of steam as a source of power in this industry is very limited 
and in most cases is prompted by special conditions suchas operation in close 
connection with the manufacture of lumber when refuse from the latter can be 
used as fuel under the boilers. The census returns (1920) show a total steam-power 
installation in pulp and paper mills in the Dominion of only 62,400 horse-power, 
and if the capacity of the three or four larger steam operated mills where special 
conditions obtain is excluded, the remaining unit capacity works out to a very 
sma!l amount. 

The electric drive is an important consideration in this industry. Of the 
total water-power installation for the various mills a total of 178,911 horse- 
power is converted into electrical energy before it is used to operate the pulp 
and paper machinery. The advantages of electric drive are numerous; a uni- 
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form speed is assured which is of primary importance in governing the quality 
of the product; it also allows the centralized operation of a large mill receiving 
power from several hydro-electric sources while a closer study of power con- 
ditions, adjustment and consumption is permitted. A well known authority 
on pulp and paper mill operation in Canada recently stated that the proper 
way to build a paper mill was to develop the power as a hydro-electric project 
and locate the mill at a place most suitable from the operating and shipping point 
of view, adding that the time for direct-connecting of turbines to grinders was 


past. ' 


WATER POWER INSTALLATION AT EACH MILL 

Table No. 5 presents a complete list of pulp and paper mills in Canada 
operated by water-power, showing the principal features in connection with 
the motive power installation. A uniform index system for all water-power 
sites has been adopted throughout Canada and the first column gives the 
designation under this system of the particular water-power operating the mill 
referred to. Column 2 gives the name of the owner or company operating the 
mill, this being also accompanied by the head office address where latter is not 
at the mill; where no address is given under this column it may be taken as 
that given under column 4. The name of the river from which power is obtained 
is shown under column 8 while the head of water utilized in the development 
is given under column 5. The latter is often an important factor in the cost 
of power, a development under a high head being usually more economical. The 
number of turbine units installed to operate the mill and their total capacity, 
given in columns 6 and 7, bring out the principal points in connection with 
power requirements of the mill and give an idea of its importance while its 
efficient operation may also be judged from the average size of each turbine 
unit installed. A number of mills, while producing their own power, convert 
the whole or a portion of the latter to hydro-electric energy before using it 
throughout the mill; as this is an important feature in modern operation, mills 
where such conditions exist are marked (e). ‘There are a number of cases where 
the hydro-electric power used at the mill is generated quite a distance from it, 
this practice being made possible through the ease with which the electric 
energy can be transmitted. In most instances, the pulp and paper mill is 
installed at a water-power site and when gradual expansion has necessitated 
additional motive power, another nearby hydraulic site has been developed and 
hydro-electric energy transmitted to the mill to permit centralized operation. 
In the lake St. John district in Quebec province one of the large mills receives 
energy from two hydro-electric plants located a few miles away and operated 
by the same company in addition to the water-power developed at the mill 
itself. In addition to the power produced for the particular purpose of operat- 
ing the mill many pulp and paper organizations in Ontario and Quebec also 
purchase hydro-electric energy from outside sources and the installation given 
under column 8 does not represent the full capacity required; these mills are 
marked (p) in the last column of the table, to show that additional energy is 
purchased. 


MILLS OPERATED FROM PURCHASED ENERGY 


Table No. 6 gives a list of mills operated entirely from purchased hydro- 
electric energy, the special reference numbers given in the Irst column also 
corresponding to those on the accompanying map as in Table No. 5. Mills 
purchasing power and appearing in table No. 5 with the mark (p) have not 
been repeated in table No. 6. In this connection is may be mentioned that a 
few of the mills listed as purchasing power could practically be said to produce 
their own hydro-electric energy in cases where the power plant is almost 


32 Department of the Intervor 


exclusively used to supply the pulp and paper mill but is operated by a sub- 
sidiary or allied organization. On the other hand we find large power organi- 
zations supplying a considerable amount of power to the pulp and paper 
industry. In Quebec, the Shawinigan Water and Power Company and allied 
organizations supply some 80,000 horse-power, while in Ontario, the Hydro- 
Electric Power Commission and Toronto Power Company together supply some 
55,000 horse-power for this purpose. 


CHARACTERISTICS OF GEOGRAPHIC GROUPS 


The location of the pulp and paper mills in Canada shows that they are 
grouped according to facilities for wood, power or transportation. The various 
mills of the same group show certain outstanding features with regard to power 
requirements as a result of the class of production which characterizes the group. 

Table No. 7 has been prepared to illustrate predominating features in 
certain districts into which our Canadian mills may be arbitrarily grouped. 
Perhaps the greatest contrast exhibited in this table is between the class of mills 
found in the Niagara and Toronto, Eastern Ontario, Montreal and Quebec 
city groups, where a large number of mills (column 2), whose average capacity 
is small (column 6), produce much of the miscellaneous kinds of paper 
(column 9), while the British Columbia and more northerly groups in Ontario 
and Quebec comprise mills of large capacity (column 6), requiring much power 
to produce principally pulp and newsprint (columns 7 and 8). 


MOTIVE POWER BY PROVINCES 


The mode of producing power for the operation of pulp and paper mills 
is summarized in table No. 8. While there is still a large amount of water-power 
used to drive the mill equipment directly from turbines, a considerable portion 
' is utilized by first converting it to hydro-electric energy for the more convenient 
electric motor drive. Column 7 of this table which is made up by adding 
columns 4 and 6 gives the total hydro-electric energy, including that purchased 
from outside sources, and a comparison of these figures with those of column 3, 
representing direct drive from water-power, shows that the two modes of 
operation are fairly evenly divided in British Columbia and Quebec; that 
electric drive predominates in Ontario and New Brunswick, while direct water- 
power drive is used almost entirely in Nova Scotia. 


GENERAL CONDITIONS IN EACH PROVINCE 


A rapid inspection of the data in the various tables shows the province 
of Quebec slightly ahead of Ontario in the pulp and paper industry. British 
Columbia ranks next, followed by New Brunswick and Nova Scotia, while this 
industry has yet to be introduced into the Prairie Provinces. 


Quebec.—This province has fifty-four mills, requiring a total of 312,867 
horse-power either installed or purchased. The total daily producing capacity 
of these mills is some 3,000 tons of mechanical pulp, 1,500 tons of chemical 
pulp, 1,300 tons of newsprint, and 700 tons of other kinds of paper. There 
are naturally several large mills in this province where much energy is pur- 
chased or extensive water-power installations are required; the three largest are 
at Grand’Mére, where all the hydro-electric energy is purchased; Kenogami, 
where power is obtained from two hydro-electric plants in addition to that 
produced at the mill; Shawinigan, where a portion of the power is purchased; 
each of these mills require some 25,000 horse-power or more. Other large mills 
requiring between 10,000 and 25,000 horse-power include those at Hull, East 
Angus, Brompton, Chicoutimi, Clark City and Cap Magdeleine. 
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_ Ontario—Ontario has 41 mills where the installed or purchased power 
ageregates 242,746 horse-power. These mills have a total daily producing 
capacity of some 2,000 tons of mechanical pulp, 1,100 tons of chemical pulp, 
1,800 tons of newsprint, and 600 tons of other kinds of paper. The feature in 
this province is the Iroquois Falls mill requiring 52,000 horse-power including 
the energy transmitted from Twin falls; another large mill is located at Ottawa 
with an installation of 28,789 horse-power. Mills requiring between 10,000 
and 20,000 horse-power are numerous and include those at Sault Ste. Marie, 
Espanola, Sturgeon Falls, Thorold, Fort Frances and Fort William. 3 


British Columbia.—British Columbia has five mills operating by water- 
power but they are all of fair size and require a total installation of 48,800 
horse-power while their daily producing capacity is 390 tons of mechanical 
and 345 tons of chemical pulp, 445 tons of newsprint and 30 tons of other kinds 
of paper. The two large mills at Powell River and Ocean Falls have respective 
installations of 24,000 horse-power and 20,550 horse-power. 


New Brunswick.—This province only has three mills operated by water- 
power with a total installation of 14,668 horse-power and a daily producing 
capacity of 30 tons of mechanical and 250 tons of chemical pulp. 


Nova Scotia—There are ten mills operated by water-power in this province 
but most of them are not large; their total installation aggregates 17,999 horse- 
power and their daily producing capacity is some 230 tons of mechanical pulp. 


FUTURE POWER REQUIREMENTS OF INDUSTRY 


A few words may be added regarding the future trend of the pulp and paper 
industry which should be of particular interest from a water-power point of 
view. Owing to the present financial depression no very great expansion need 
be immediately expected. A very realistic illustration of what should be 
expected when industrial conditions become normal was afforded by the pulp 
and paper boom of 1918 and 1919. A large number of projected undertakings 
were then investigated and many requests for information were received by 
Dominion Government organizations in possession of the desired data, as in 
most cases the parties concerned did not care in what province the mills were 
to be established. It was a case of obtaining pulp wood and water-power 
almost at any cost and anywhere within reason. While most of these pro- 
jects did not materialize owing to subsequent financial and other conditions 
they revealed what conditions may be expected in the future development 
of the industry and demonstrated what an important part our northern water- 
powers will be called upon to assume in this connection. 

It has recently been estimated that the present pulp wood demands on our 
forests consume some 20,000 acres per year and following the trend of other 
commodities this consumption will most probably assume a rapidly increasing 
rate. While the reforestation methods now being extensively introduced will 
later on help to remedy this depletion, it must be noted that a period of from 50 
to 100 years is required for suitable growth, and until full results are realized it 
will doubtless be necessary to extend wood pulp operations farther and farther 
north and the bountiful supply of water power located in these regions will in 
no small degree facilitate the fullest development of this industry. Pulp 
wood and water-power are the chief factors in connection with future expansion, 
and Table No. 5 shows side by side the proportion of these resources avail- 
able in each province of the Dominion. 
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TasiEe No. 5.—Pubp AND ParEeR Mitis IN CANADA OPERATED BY WATER PowER—Mankc3 1, 1922 
BRITISH COLUMBIA 
Plant or Mill 
Turbine 
Index Owner or Company Installation | Foot 
No. Head |— Notes 
River Location in No. 

feet of Total 

units| H.P. 

J pe2 3 4 5 6 Uf 8 
8FD,...|Pacific Mills, Vancouver......... Toinkes aes eee OGeane bal see eee) 12a 2205050 e 
STU att ol ab hee es Aegean k IN ys. «Sete kes eR Ree Swanson cr...... 1 mile from 130 4 1,750 € 

Swanson bay. 
8GAq4...|Whalen Pulp and Paper Mills,.|Mill er. and Woodfibre...... 580 3 1,250 e 
Ltd., 650 Pender St. W., Van Cedar er. i 1,100 950 
couver. 
RET ira mere epee wees Sk eee re ade Ry pe eet Victoria lake ...|Port Alicé.:.>.. 400 1 300 e 
8GBiy. | Powell R: Co., Lid: Vancouver...) Powell. . 5.01.) POwella.= 2) - een 7 | 24,000 e€ 
Totals ccxx 20 eb.g8 bh ao Sa kb ally PRE OE ee el eee 48,800 
ONTARIO 
5PC)....| Fort Frances. Pulp and Paper Co.,| Rainy. .......:. Fort Frances.... 28 9 | 18,000 | e, b 
Limited. 
5QD,...| Dryden Pulp and Paper Co., Ltd.|Wabigoon....... Drydensi.s.s..- 45 2] 1,800 e 
Erde eA The Spruce Falls Co........... +.| Kapuskasing, | Kapuskasimoe clone e 5) cen ee ee ee 
4L.B,...|Mattagami Pulp and Paper Co.,|Mattagami..... aN Rock 36 3 9, 350 e 
alls. 
4MC)... eis Power and Paper Co. i Abitibi eee Iroquois Falls..}| 41-5 14 | 28,000 e 
4AMCo... Ltd., Montreal. PO aie 5 Me st Twin Falls...... 60 4 | 24,000 e€ 
2CAg.:.|Spanish River Pulp and mee St. Marys......./Sault Ste. Marie 18 12 | 14,400 
Mills, Ltd., Toronto. 2 
AO ee es: Ss ss Spanish........:|Espanola.. 63 8 | 15,820 e 
2G a, pe i Sturgeon........|Sturgeon Falls... 36 Li 12.390 é 
200C3.-. i a ee See 10 miles north 35 2°) 5 a, 200 e 
of Sturgeon 
Falls. 
2HB,...|Provincial Paper Mills, Toronto..|Credit R....... Georgetown 7. 12 I 65 p 
2HBa.. i i ~ Credit RY Se 21 2 150 | e, p 
2HBzs..|John Fisher & Son, Ltd.......... Morden’s cr..... Dundas.. 42 2 312 
2HA7...|Garden City Paper Mills, Ltd.... ae Welland St. Catharines... iy, 2 285 
‘anal. 
2HAs...|Kinleith Paper Mills, Ltd........ a sé . # 21 2 605 p 
2HA.. Lincoln Paper Millecer a, see ss K Merritton: eo: 18 4 639 
at Agena ante hes a>)! Fay Bee ee eee rc Nien eis 25 3 1,450 e 
2H Ays.<| Riordon Co.,Ltd). i i. ery me 14 3 650 | e, p 
DGNGaee Provine ial Paper Mills, Toronto. . it a Winorwallel sen e5. 14 2 1,040 e€ 
2HAg;. . = 4 eM BERLE fy 12 3 453 
2HAn..|Beaver Wood Fibre Co., Ladue ee |Welland Canal.. 5 eae Oy 2 680 p 
Zip Aree aL MGrold Pulp iCig.2 er pea. ae oe Welland ioe Pee ORR. 12 5 614 
anal. 
2HKg..|Canadian Paperboards Co., Ltd.,|Trent........... Frankford...... 13 5 1,080 | e, p 
Montreal, P.Q. 
2H Kio. Miller Bros. Co. Lid.) Montreali) “=! 4.0) 4 miles from 11 4 684 € 
Trenton. 
4s bre Belleville Paper Mills, Ltd......./Moira........... Belleville....... 14 (3, 90 p 
2 ia otrathcona Paner Coy.o..nes aoe Napanee .|Strathcona...... 8 2 153 p 
2HMs3;..|Specialty Paper Mills............ PA etait ial Camden East... 18 1 125 
Dito de ronson @.ow ei oe ee Ottawa... nO Guan 29 il 2,000 
2LAis HJ. RK. Booth Ltd. . 3 UP See sw SER TU IAS (ep 30 13 | 28,789 e 
2MCi,..| Howard Smith Paper “Mills, Cornwall canal.|Cornwall........ 8 13 800 | e, p 
Montreal, P.Q. 
Ota Oe Oe chews e RU APs Gre Le ma Te eae ee ee 170, 624 


(a) Under construction. 
(b) Portion of power is exported to U.S. 
(e) All or portion of power converted to hydro-electric energy. 

(p) Hydro-electric energy is also purchased from an outside source. 
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Taste No. 5.—Punp anp Parser MiLis IN CANADA OPERATED BY WaTER PoweR—Marcu 1, 1922—Con. 


QUEBEC 
Plant or Mill 
Turbine 
Index Owner or Company Installation | Foot 
No. Head Notes 
River Location in No. 
feet of Total 
units | H.P. 

1 2 3 4 5 6 7 8 
1A eee PIGEON COLL 4 ia fee es HoOrdom er ah Ah), Timiskaming...| 214 Zale ey 200 € 
2LAu. .|E. B. Eddy Co., drt ey: See eae. Ottawa.. RP PETS erat. ap ae 34 7 | 14,149 € 
Zils... was. MacLaren Co., Lid..:.......\Lievre..........|Buckingham.... 45 S fe Bh 125 
PGs | WISOM, Lit oc. gobs ee North S2e8 Dachutée.... 4: 18 9] 1,200 
Miu Ouanewraper Cor, ltdiue crest sn ba Sees St. Jerome 25 4 800 e 
2LCe.-..\J. C.-Wilson, Ltd., Montreal...... EPR OEE BRO NN eee ee deal Ota es 954 
2LCu1...} Rolland Paper Cos Ltd: Tr hs wie Ste. Adele...... 100 or 1 325 
2MC....|Howard Smith Paper Mills, Ltd.,]................ BenmiariOicn.s.|acecccts ; +5’: 300 | p 

Montreal. 
20A3...|Canadian Paperboard Co......... Lachine canal...|Montreal........ 9 2 180 | e, p 
20A..../J. R. Walker and Co., Ltd.,/Ottawa........./Sault au Recol- Le Wiehe fea 850 
Montreal. let. 
2033. .| Howard Smith Paper Mills, Ltd.,| Lac Ouareau....|Crabtree Mills.. 29 PF 1,200 e 
Montreal. 
20B,4...jAlex. McArthur & Co., Ltd.,|L’Assomption...|Joliette......... 12 3 275 p 
Montreal. 
2NGui...|Belgian Industrial Co., Ltd...... St. Maurice.....]/Shawinigan F...| 140 20 | 17,910 p 
2NFEi... ON Corporation, Portland, : heer UCUoee oo 85 Bt a c20U e 
e. 
20Dz2...|Dominion Paper Co., Montreal.. .| Nicolet... .| Kingsey Falls .. 24 3 880 e 
20 De. .| Lotbiniere Lumber cor Ode ses Danvilles vac: 57 5 1,680 | e, p 
20Ei;..|Brompton Pulp and Paper Co., St. Francois....|East Angus..... 55 13 | 10,701 p 
Montreal. 
20F in... on ef of ...|Bromptonville. . 30 9 | 10,316 e 
204... Rae Paper Co., Ltd., Mont- = .|Windsor Mills... 15 13 1 5,025 p 
Fea. 
2PJis...| Lake Megantic Pulp Co.......... Chaudiere...... Lake Megantic..| 20 Sle 15550 
2PC,.,.| Rowland Ford and Son.......... Portuedt....6... |) ortneul... 2. Aa: 22 3 450 e 
2PC....|Ru-Ber-Oid Felt Mfg. Co., Ltd., 7 tA SP GN Ra SORE AT Da USER WERE er, 750 
Montreal. 
2PCig. | Montreal Paper, Litd....2.)22 2.0) eM oo ree Portneuf Stn.... Oi hee ets 250 p 
2 Joseph Ford and. Co:.«....... 0: ct Pan? hate " Le | 
(No. 1 Mill) 
oh 6a Oy ae 5 7 Br Pteeeee eee s eee Portneuf Stn.... 1S). Shek 250 p 
. (No. 2 Mill).. } 
Zitoen eastern Paper Co., Lidv 22" A Pe ee Bt Basile on. ac: 13 2 130 
2PCw...|Joseph Piche.. ca) teed Sy eat 8 it 75 
2PB;...|News Pulp and ‘Paper One ‘Ltd. a |Ste. Anne.. St. Raymond... 31 10 | 4,080 e 
Montreal. 
2PC;...|Donnacona Paper Co., Ltd.,|Jacques Cartier.|Pont Rouge..... 65 1 1,000 
Donnacona. 
BE Chie oe. and Son, Ltd., Hamilton, s 2 17 ff 1,384 e 
nt. 
2PC5.,.2|Donnacona Paper -Co., Ltd....... ee .|Donnacona...... 60 5 6,000 | e, p 
2PHi;..| Henry Atkinson, Registered...... Etchemin....... St. Romuald... 26 4 946 € 
2PHoe.. re ee MSE Sees et i, - oe 10 4 167 
2P i...) Richard and Co., Quebec. ....: +. PREM TO. sexes L’AngeGardien.| 600 |...... 500 
2RG7...|La Cie de Pulpe de Chicoutimi,}Ouiatchouan....|Val Jalbert..... 254 4] 7,300 
Chicoutimi. j 
2RCe2...|Quebec and Saguenay Pulp Co..|Little Peribon-|St. Amedee de} 22 5 | 1,500 é 
ka. Peribonka. 
2RHs...|Jonquiere Pulp Co., Quebec...... Au Sablemaexke. Jonguierex,.< 65 3 | 4,900 
2RHj3..|Price Bros. and Co., Ltd., Quebec Coty Rees’ os Kenogami...... 265 8 | 26,200 e 
CASH» EP Ys IPEDAW 0.2. Ste. Anne de} 90 3 | 10,600 | c,e 
Chicoutimi. 
2RHj7.. se ss ae ene Chute aux 101 Pen GOO meme 
Galets. 


(c) Hydro-electric plants supplying Kenogami and Jonquiere mills. 
All or portion of power converted to hydro-electric energy. 
(p) Hydro-electric energy is also purchased from an outside source. 


(e) 


54389—3>5 


36 Department of the Intervor 
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QUEBEC—Con. 
Plant or Mill 
: eee : 
Inde Owner or Company nstallation oot 
No. ; Head|——_—_—___—_| Notes 
River Location in No. 
feet of Total 
units| H.P. 
as hy ics, Car a a ae 3 4 Tee 7 8 
2RHi,...}La Cie de Pulpe de Chicoutimi,|Chicoutimi..... Chicoutimi..... 105 6 | 10,850 p 
Chicoutimi. 
IRs... sk o Soe Tica eS eer 85 6 | 9,350 p 
IPF>.,..| Donabue Bros., Reg’d..........- Murray Bay....|Murray Bay.... 58 5 | 9,000 e€ 
2PGs3...|Wolf River Pulp and Paper Co...| Riviere du Loup] Riviere du Loup} 75 3 1. 3,160 
OPE CAs Hi cOOUe yaa ve. sb fee foe oe ee f Old lake road...| 40 2 800 
2QAs3...|Price-Porritt Pulp and Paper Co.,} Rimouski....... Rimousiki..#e. 5. 52 2 3,150 e 
Que. ; 
2UBi1...|Gulf Pulp and Paper Co.......... Marguerite......|Clark City...... 54 7 | 11,000 e€ 
2QCs3...|Great Eastern Paper Co., Mont-|Madeleine....... Madeleine....... { oe 2] 5,600 e 
real. 22 
be Wotiabiid, cu fo beth ots ba fo allt = oe cla | en | 294,412 
NEW BRUNSWICK 
1A D,...|Fraser Companies, Ltd........... Madawaska.....}Edmundston.... 24 2 oe UU e 
1BK,...|Bathurst Co., Ltd., Bathurst....| Nipisiguit...... Grand Falls....| 110 2} 9,000 e 
1AQ;...|St. George Pulp and Paper Co.,|Magaguadavic..|St. George...... 46 4| 2,668 e 
South Norwalk.. 
Totals foc pie Scale bors Oa 6 Lee cate Dele Bee REEL Ole ones een ee eer ee 14, 668 
NOVA SCOTIA 
1DB:2...|Sissiboo Pulp and Paper Co., Ltd.|Sissiboo........ Weymouth 60 AW snast2t e 
Weymouth. Falls. 
1EBs...|Clyde Pulp Co., Halifax.......... Clydenn sepa: Port.Clyde....- 20 4 1,800 e 
1ED:...|MacLeod Pulp and Paper Co., |Mersey......... Rapid Falls..... 33 
Ltd., Liverpool. 14] 6,024 
1ED3... ee pe Seah rd eae. Cowie Falls..... 22 
TEE ..|Panstock Corporation........4.++.. Medway........ Harmony Mills. 38 2) 2,250 € 
1EE3...|Nova ‘Scotia Wood Pulp and pet" ehs fy Mill Village..... 18 8} 1,625 
Paper Co., Ltd., Charleston. 
1EFi...j/La Have Pulp Co., Ltd., Neéw/La Have........ New Germany.. 30 6 1,500 
Haven, Conn. 
1DDy5..|Gaspereau River Light, Heat]Gaspereau...... Whiterock...... 30 ‘| 580 | } 
and Power Co., Wolfville. 
1DEs3...|St. Croix Paper Co., Ltd., Halifax!St. Croix........ Hart villés3.. 28 3 100 
1DF,...|Panuke Pulp and Paper Co., Ltd., tema! Cr et a Se ge sh areola Pa 3 eal 4000 
Windsor. — 
LOCA] yrs, ccic's wo o5 eee] SOs Ck ve ee Te cee | ee | ee 17,999 
Canadas... i25.4 sts 8 via e's linmhostes nue vatelcce 5 eae in| re 476,503 


ee ee ee ee ee 


(e) All or portion of power converted to hydro-electric energy. 
(p) Hydro-electric energy is also purchased from an outside source. 
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Taste No. 6.—Pu.p AND Paper Mis 1n Canapba OPERATING ENTIRELY FROM PurRcHASED HypRo-ELEctRIC 
Powrr—Marcu 1, 1922 


ONTARIO 


Company or Owner Head Office Location of Plant Power Purchased From 


Fort William Paper Co., Ltd..... Fort William, Ont. .|Fort William, Ont| Kaministiquia Power Co. 


Provincial Paper Mills, Ltd.......|56 University Ave.,|Port Arthur.. .|Hydro-Electric Power Comm. 
Toronto, Ont. 
Nipigon Fibre and Paper Mills,| Nipigon, Ont.. RINGS ON cheats SAC e. ds af a 
Limited. 
see a ne Pulp and Paper] Haileybury, Ont....|Haileybury.... ae Ontario Light and 
ower Co. 
Fibse DOOR wh, ee ok ihe ',..]Penetanguishene. ...|Penetanguishene. .| Hydro-Electric Power Comm. 
Interlake Tissue Mills, Ltd.......|Merritton........... Mertritton.. 2.0.4: s i fe 
Datario PaperCot Lid. )....:: 2. Thorold. 6. 2.56 horaid 2... Toronto Power Company and 
Hydro-Electric Power Com. 
Hinde and Dauch Paper Co. of/43 Hanna Ave., OUODND 240250 Gate Hydro-Electric Power Comm. 
Canada, Ltd. Toronto. 
Don Valley Paper’ Co; Lid ..us.: 714 Dominion Bank|Don Valley, Tor-|Toronto Power Co. 
Bldg., Toronto. onto. 
rete Nashua Paper Co., Peterborough, Ont.|Peterborough.....|Hydro-Electric Power Comm. 
t 
Canadian Paperboard Co., Ltd.. A et ie St., Mon-|Campbellford.....}Town of Campbellford. 
treal Cy. 
Bs -Electrie Power Com. of Toronto, Ontan agers i ....|Hydro-Electric Power Comm. 
ntario. 
Provincial Paper Mills, Ltd.......|56 University Ave.,|Mille Roches...... St. Lawrence Power Co. 
Toronto, Ont. 
Cornwall Pulp and Paper Co. Ltd.|Cornwall, Ont.......|Cornwall..........|Hydro-Electric Power Comm. 
and St. Lawrence Power Co. 
Ltd. 
Riordon Company, Ltd.......... 355 Beaver Hall Sq.,| Hawkesbury...... Hawkesbury Electric Light 
Montreal, P.Q. and Power Company.. 
QUEBEC 
The Beaver Company Ltd....... Battalorin. yore aed: Aylmer Road.....}Hull Electric Co. Ltd. 
Valleyfield Coated Paper Mills,|Valleyfield.......... Valleyfield........| Valleyfield Electric Co. 
Ltd. 
Eenneth AiIMIted sete sa oclnwach f Chambly Canton...|Chambly Canton.|Montreal Light, Heat and 
Power Consolidated. 
International Paper Co........... 30 Broad St., New/Three Rivers..... Shawinigan Water and Power 
York City. Co. 
ee teak Pulp and Paper Co.,}Three Rivers......./Three Rivers... Gs by: a 
Limited. 
- St. Maurice Paper Co., Ltd.......|Board of Trade |Cap Magdelaine... . 4 = 
Bldg., Montreal, 
P.Q: 
Laurentide Company, Ltd........}Grand’mére.........]Grand’mére.......|Laurentide Power Co. Ltd. 
iie HaeHan Bay Sulphite Co:,|Port Alfred..........|Port Alired.. ....: La Soc. d’Eclairage et 
Limited. d’Energie Electrique du 
Saguenay. 


(a) Under construction. 
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Taste No. 7.—Hypravuuic Power In Pup AND Paper .Miris—CHARACTERISTICS OF VARIOUS GROUPS 
—Marcou 1, 1922 


Power-H. P. Average Daily Producing 
Number| | Capacity per Mill in 
of Own Pur- Total Group—Tons 
Groups mills tur- | chased | Total | per |—— 
in bine | Hydro-| for -| mill Paper 
group | instal- | Elec- | group in Pulp |——-—- 
lation tric group News | Other 
1 2 3 4 5 6 7 8 9 
British Columbia © e500 soe St 5) 48,800) go... oe8 48, 800 9,760 147 89 6 
North and Western Ontario........ 7| 81,150} 16,350} 97,500) 13,930 173 93 4 
North: Lake Huron)... 0.0... Si 48/810 Ses 48,810} 16,270 268 D231: Ae hee 
Niagara and Toronto District..... 17 6,943] 42,142) 49,085 2,890 33 18 18 
Mastern Ontariotee a. 060 eo! 14) 33,721) 133630: 47,351 3, 380 49 12 U7, 
Se dies District and Western 15} 36,558; 3,345} 39,908 2,660 28 5 iW 
uebee. 
Eiastern Townships:.........-....- 6| 30,152 8,500} 38,652 6,440 90 18 24 
St. Maurice Valley and Three 6} 21,110} 66,350) 87,460} 14,570 268 111 27 
Rivers district. / 
Quebee City district............... 14} 15,982 3,760} 19,742 1,410 15) 10 Tf 
ale St. John and Saguenay 7| 87,900} 6,500} 94,400) 13,490 176 44 5 
istrict. 

Lower St. Lawrence and Gulf...... Gl o2e C1 0le, oe a2, 110 5,450 The a ee 
New Brunswick (0)... 82850 <. By EBS so cae oc. 14, 668 4,890 D3 liek cot Seve epee 
INVA oCOblans ts Aebeede (Cel cco LON; bt 999) ae 17,999 1,800 DO he eh. et eee 


——$———————— 


Note.—The large capacity of mills predominating in certain districts is emphasized by the figures 
under column 6, while the class of production characterising each group can be judged by the figures under 
columns 7, 8 and 9. 


Tasie No. 8.—Drvetoprp WATER-POWER IN CANADA UTILIZED IN THE PULP AND ParpER INDUSTRY—MARCH 


1, 1922 
Installed and Purchased Power—H. P. 
No. Turbine Installation Total 
Province of in the Industry Pur- Total from 
mills a chased Hydro- all 
Hydro- Hydro- | Electric | sources 
Direct Electric Total Electric cols. cols. 
drive drive power 4 and 6| 5 and 6 
1 2 3 4 5 goes jake 8 
Brivish Comm bia... ..2...0ak 5 27,975 20,825 45 -COOM a eae aS 20,825 48, 800 
Onpatichewe fle Aan 0. eo ee 41 89,430 81,194 170, 624 ve seat bo 153,316 242,746 
Quebec:..... ae Paeaeenines rer 54 159, 900 64,512 | 224,412 88,455 152, 967 312,867 
New Brunswick. mee ee ae 3 2,368 12, 300 14 (668s2 a ne eee 12,300 14, 668 
PNOMAMO COLA Soren... 2 eu. ae Lk 10 17,919 80 17,999.) 2. oa 80 17,999 
RSAM AGA: 6h: ei aoe 1S 4297592 178,911.) 476,503 160,577 | 339,488 637, 080 


Sr ep a a ee 


Column 3 represents the installation which is used to drive the mill machinery, such as grinders, etc., 
directly from water-power. 
_ , Column 4 represents the installation also operated by pulp and paper organizations but where the power 
is first converted into hydro-electric energy and electric drive is used to operate all or a portion of the mill. 

Column 5 is made up by adding columns 3 and 4 and represents the total water-power installation 
operated by the pulp and paper organizations themselves. 

Column 6 represents the amount of electric energy derived from water-power and purchased from 
central electric stations for use in the pulp and paper industry. ‘ 

Column 7 is made up by adding columns 4 and 6 and indicates the use of electrical energy derived from 
water-power in the pulp and paper industry. 

Column 8 gives the totals of columns 5 and 6 and indicates the total installation and purchased power 
for the industry derived directly or indirectly from water-power. 
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Tasur No. 9.—AVAILABLE Pute Woop AND WATER POWER OF CANADA 


Estimated *Available 
pulp wood water-power 
Province resources at ordinary 
million minimum 
cords flow—h.p. 
Rig die | 0 SEY Me ai ey fo its ORR non Maen dhe ne i gh ga a 285 1,931, 142 
aR EEL T ON INCHES Mee Fea cis Pe ne ee, ee SOMME Dy ak SHEEN Lott, 23 185 4,259, 253 
EGET Jas Sohn oe MANOS Senet aa eee Seem e 5 8 Neva iM nme Ie a ee ee 200 4,950,300 
ee ee ee te lm, Ce dn oth ke tca es cers EO Slate's edad se eas, 2 > 300 6,915, 244 
Ree i PIS IG cir at as a Beat aerten es cee) Om Ac ae ites Ad.c onus CEREAL L so 3 Bo 50, 406 
Dre erin Ieee een eee Cee ieee. To giee i see ies enh Ge Mee os aoe 30 20,751 


*See footnote under table 1. 


THe CENTRAL ELectrRIic STATION INDUSTRY OF CANADA 


Despite the widespread financial and industrial depression which has oper- 
ated to retard or prohibit expansion in almost. every other line of endeavour there 
has been a steadily increasing and healthy growth in the central-electric station 
industry. An indication of the anticipated revival of general industry with its 
consequent greater demand for power may be seen in the renewed activities of 
those larger central electric station organizations whose load is mainly dependent 
on the extent of the operations of the manufacturing companies in the industrial 
districts over which their power service extends. 

In addition to the renewed demands for power on the part of manufacturers 
who have been operating their plants on a restricted basis because of the 
general slackness in trade, there are three other classes of business whose 
requirements must be met. The first is that of the steadily increasing number 
of manufacturers who have in the past depended upon coal as a source of power 
but who, finding that the regular annual increase in the price of that commodity 
militates against successful competition with other firms, are changing their 
equipment to make use of the more economical, elastic and efficient electric 
drive. The second is the large number of new manufacturing concerns who are 
providing for the power requirements of their establishments by installing 
electric motors, while the third is the rapidly developing electro-chemical indus- 
try in its various phases. 

The amount of current sold ostensibly for hghting is also increasing rapidly 
due largely to the general utilization of the various electrical aids to house- 
keeping, such as electric ranges, water heaters and grates, mdividual water 
systems, washing machines, vacuum cleaners, toasters, etc. 

Under the terms of the co-operative agreement existing between the Dominion 
Water Power Branch and the Dominion Bureau of Statistics and in connection 
with the census of industry conducted by the bureau, a census of the central 
electric station industry of Canada is taken annually, the statistics resulting 
therefrom being presented to the public through the medium of the annual reports 
of the Census Bureau. 

At longer intervals, depending on the varying condition of the industry, a 
complete directory showing the investment in plant and equipment, installa- 
tion, mechanical equipment, service, power for sale, rates and transportation 
facilities of the individual central electric stations dealt with collectively in 
the statistical reports of the Census Bureau is compiled and issued by the 
Dominion Water Power Branch. 

The rapid development.of the industry since the issuing of the first direc- 
tory in 1919, the exhaustion of the edition and the persistent demand for copies 
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thereof having combined to emphasize the necessity of a new directory, the com- 
pilation of the same was put in hand late in the year and has since been pro- 
gressing steadily. While much of the data included in the directory is based 
on the statistics obtained through the annual census, it has been possible through 
the generous co-operation of the various organizations listed to include con- 
siderable later information. The new directory will be issued as Water 
Resources Paper No. 33. 

During the past year the fourth census of the central electric station industry 
conducted in accordance with the co-operative agreement referred to above was 
taken and an analysis of the statistics showing the conditions obtaining as at 
January 1, 1921, is now possible. 

An interesting summary of the principal items of interest as affecting the 
Dominion and each of the provinces, is given in Table 10. Of the 819 stations 
reported 506 or 61-8 per cent operate sufficient generating equipment to not only 
supply their own regular distribution but also to provide for the demands of 
the remaining 313 or 38.2 per cent which do not themselves generate electricity. 
Among the provinces, Ontario is seen to have made the greatest progress in the 
generation of electricity, leading in every class of station, in investment, revenue, | 
installation and per capita consumption of energy. 


CAPITAL INVESTED AND REVENUE 

The total capital invested in the industry amounts to $448,273,642 of which 
$391,491,682 or 87-4 per cent represents the cost of actual development and 
distribution, including as it does $162,582,537 invested in lands, buildings and 
fixtures, $148.821,478 the value of the mechanical equipment in generating, 
receiving and transforming stations, and $80,087,667 the value of the transmission 
and distribution systems. Of the remainder of the capital, $9,630,092 is invested 
in materials on hand, fuel and miscellaneous supplies, while cash on hand, trad- 
ing and operating accounts and bills receivable amount to $47,151,868. — 

The gross revenue from the sale of power amounts to $65,705,060. Against 
this, however, must be offset expenses totalling $45,100,946, made up of salaries 
and wages, $14,626,709, fuel costing $3,190,216 and miscellaneous expenses of 
$27,284,021. 


ELECTRICAL ENERGY GENERATED 


The total output of electricity generated by the stations reporting amounted 
to 5,894,867,000 kw. hrs. The capacity of the generators installed in the stations 
reporting this output totalled to 1,471,369 kv.a. indicating an operating load 
factor of only 45.6 per cent and emphasizing the great value of the industry of 
the introduction of any apparatus which will provide a market capable of absorb- 
ing off-peak power at reasonable rates. 


PRIMARY POWER EQUIPMENT 


The aggregate installed capacity of all types of prime-movers in central 
electric stations in Canada is 2,033,616 horse-power, of which 1,897,024 horse- 
power represents main plant installation and 136,592 horse-power is fuel auxiliary 
or stand-by equipment used to supplement the output of the hydro-electric 
stations in periods of excessive demand or shortage of power due to accidents, 
insufficient water or similar causes. The main plant equipment is made up of — 
water-wheels and turbines having a combined capacity of 1,754,130 horse-power, 
steam reciprocating engines and steam turbines totalling 266,551 horse-power, 
and gas and oil engines 12,935 horse-power. ’ 


eae 
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HYDRO-POWER VS. FUEL POWER IN CENTRAL ELECTRIC STATIONS 


In any country the utilization of an inexhaustible resource such as water- 
power, as compared with an exhaustible one such as a coal or oil fuel supply, is 
of prime importance. In a country of such area that its main industrial centres 
are at considerable distances from coal fields the wide distribution of readily 
developed water-power is a foremost agency in permitting those industries to 
keep pace with outside competition. 

Canada is particularly favoured in regard to having her water-powers 
advantageously located for development and the extent to which, this advantage 
has been seized may be realized when it is stated that the per capita water- 
wheel installation in Canada exceeds that of the United States by about 285 
per cent. 

In table 11 is presented a comparison according to the source of primary 
power used, of the leading features of the central electric station industry, which 
shows the great preponderance attained by water-power in this industry. In 
this table the term hydraulic stations includes all hydro-generating stations 
and all non-generating stations distributing hydraulically generated electric 
power, a similar convention being followed in regard to the term fuel stations. 

While of the 819 stations listed 555 or 67-8 per cent depend on water for 
their primary power and only 264 or 32-2 per cent on fuel, the disparity between 
the two sources of power is much more evident when the other items of the 
table are considered. 
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The hydraulic stations represent a capital investment of $419,989,082 or 
93-7 per cent as compared with $28,284,560 or 6-3 per cent in fuel stations, earn 
86-3 per cent of the total revenue, have a primary power installation of 92-5 
per cent of the total main plant installation and generate 97-2 per cent of the 
total electrical energy reported. 

Among the provinces the development of hydro-electric power has made 
most progress in Ontario largely due to the activities of the Hydro-Electric Power 
Commission of Ontario, and also to the fact that the province contains no known 
coal fields. In this province 93-9 per cent of the stations distribute hydro- 
electric power, the capital involved amounting to 99-9 per cent of the total for 
the province while the kw. hr. output reaches the surprising total of over 99-95 
per cent. It is interesting to note that the per capita consumption is also much 
larger in this province than in any of the others with the exception of the Yukon 
where on account of the small population (4,157) and the extensive use of power 
for mining, the apparent consumption is larger. 

According to capital invested in hydro-electric enterprises, primary power 
installation, revenue and output, Quebec, British Columbia and Manitoba rank 
next in order although the per capita consumption of power is greater in British 
Columbia than in Quebec. 

Probably the most significant figure which can be quoted in a comparison 
of this kind is the average revenue received per kw. hr. of output according to 
source of primary power. When it is stated that the average revenue received 
by all hydro-electric stations reporting their output amounted to less than 1 
cent (0-89 cent) per kw. hr. as against over 5 cents (5-19 cents) per kw. hr., the 
average revenue of the fuel stations, the advantage to the ultimate consumer 
of abundant supplies of hydro-electric energy at once becomes apparent. 


DOMINION HYDROMETRIC SURVEY 


The consolidation in July, 1920, of all stream measurement work of the 
Department of the Interior and the formation within the Dominion Water 
Power Branch of a Dominion Hydrometric Survey has during the past year 
permitted of a fairly complete co-ordination of such work. This central control 
has not only removed the possibility of duplication but has enabled the institu- 
tion of more efficient and economic methods of collecting and disseminating 
hydrometric records. The previous obstacle of limitations on drainage basin 
investigations through arbitrary interprovincial boundaries has been overcome, 
and not only are the field investigations now prosecuted in a more logical 
manner but the publication of the data has been arranged to conform with the 
major drainage basins of the country. This has ensured an added advantage 
to the public in that all information relating to one water-shed is now set forth 
in one publication and furthermore all such publications are available for 
distribution at one central office. 

The various and diversified problems relating to the use and control of 
water are year by year increasing in number and importance and as a result 
the demand for fuller knowledge of the regimen of the various lakes and rivers 
has grown more urgent. To meet these demands the fullest and continued 
effort of the staff of the survey has been necessary throughout the year. 

With the exception of certain of the Pacific coast tributaries no abnormal 
flood conditions obtained in the past year. On the other hand, run-off was sub- 
normal in the southern portions of Alberta and Saskatchewan and also in the 
Maritime Provinces. In the remainder of Canada the run-off was of average 
amount. 

A brief summary of the work of various district organizations is given 
herewith. 
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BRITISH COLUMBIA 


Hydrometric surveys in the Pacific Coast drainage have been continued. 
under the direction of Mr. R. G. Swan, M.E.I.C., district chief engineer, at 
Vancouver. The closest co-operation has been maintained throughout with the 
officers of the Water Rights Branch of the Provincial Government and at their 
request additional stations, essential to irrigation projects, were established in 
the interior dry belt. Co-operation was also maintained with the Department 
of Indian Affairs in the investigation of the water-resources of the Indian 
Reserves. 

Special investigations necessary to a consideration of an international 
use of boundary rivers were made during the year on the Pend-d’Oreille, 
Kootenay and Skagit rivers. 

Stream measurement records for the Pacific drainage in British Columbia 
for the climatic year ending September 30, 1921, are being published as Water 
Resources Paper No. 35. 


ALBERTA AND SASKATCHEWAN 


In Alberta and Saskatchewan stream measurement work has been carried 
on under the direction of Mr. A. L. Ford, M.E.L.C., district chief engineer at 
Calgary. As in the previous year, the closest co-operation has been maintained 
with the officials of the Reclamation Service. 

As a result of deficient precipitation in the southern portions of the two 
provinces for the fifth consecutive year, there has been a most pressing demand 
for the fullest investigation of water-resources for irrigation purposes. This 
has necessitated a material increase in field investigations. 

At the current meter rating station at Calgary the regular rating of meters 
for the survey in Canada and for private individuals was carried out. In 
addition invaluable ratings were made of special metering equipment. 

Other special work included a flood prediction survey in the Bow River 
valley and an investigation of absorption losses in lake Newell reservoir. 

The results of stream measurement investigation m the two provinces 
for the climatic year ending September 30, 1921, are being published in Water 
Resources Paper No. 36 covering the Arctic and western Hudson Bay drainage. 


MANITOBA 


Under the direction of Mr. C. H. Atwood, M.E.I.C., district chief engineer 
at Winnipeg, the work in Manitoba and Ontario to the west of the Nipigon 
river has been continued as in the previous year. 

At the request of the Manitoba Drainage Commission special investiga- 
tions were made of the flood run-off of many of the smaller streams in the south- 
‘ern portion of the province. 

International problems relating to the use of boundary waters to which 
attention has been given during the year include the Red, Roseau, and Pigeon 
rivers. 

The stream measurement records for the climatic year ending September 30, 
1921 are being published in Water Resources Paper No. 36 covering the Arctic 
and western Hudson Bay drainage. 


ONTARIO 


Stream measurement work in Ontario has been continued under the direction 
of Mr. 8. 8. Scovil, M.E.I.C., district chief engineer at Ottawa, in close co-opera- 
tion with the Hydro-Electric Power Commission of Ontario. 
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In the mining and pulp district north and west of North Bay, the field 
work has been extended to meet the demands of prospective power development 
and material assistance and co-operation has been rendered the survey in this 
district by private corporations actively engaged in the industrial development 
of the country. 

A special office and field investigation of the complex hydrology of the 
upper Niagara river has been in progress. 

The results of stream measurement work in Ontario for the climatic year 
ending September 30, 1921, are being published in Water Resources Paper No. 
34 covering the St. Lawrence and southern Hudson Bay drainage. 


MARITIME PROVINCES 


In New Brunswick, Nova Scotia and Prince Edward Island, the hydro- 
metric survey has been continued under the direction of Mr. K. H. Smith, 
M.E.1.C., district chief engineer, at Halifax. In each province the fullest 
measure of co-operation has been maintained with the provincial authorities. 

During the year run-off was greatly deficient and invaluable low-flow 
records were obtained. Certain special studies were also carried out in connec- 
tion with storage and stream-flow regulation. 

Records of stream measurement work for the climatic year ending September 
30, 1921, will be included in a future Water Resources Paper covering the 
Atlantic drainage south.of the St. Lawrence river. 


DOMINION WATER-POWER AND STORAGE SURVEYS 


The power and storage investigations carried out by the department during 
the past year in various parts of the Dominion, were chiefly confined to projects 
of immediate interest. The office analysis of water-power possibilities through- 
out the Dominion was also actively carried forward both in head office and 
various field offices. 

In British Columbia a study was made of the hydrology of the Columbia 
river to determine the effects if any on Canadian interests of the proposed 
Kootenay flats and of the Columbia basin reclamation projects. The analysis 
of the water-power resources of the province was actively carried on in 
co-operation with the Provincial Water Rights Branch. 

In the Northwest Territories a reconnaissance power survey was made 
of Alexandra, and Louise falls on the Hay river, about 45 miles from its mouth. 
These powers are of importance with regard to the development of mineral 
deposits in the vicinity of Great Slave lake. 

In Alberta a reconnaissance power survey was made of the Smith rapids 
on the Slave river situated near the northern boundary of the province. At 
Bow falls on the Bow river in Banff additional topographic details were secured 
In connection with the proposed power development by the Dominion Parks 
Branch. A reconnaissance survey of the lower Cascade river was made in 
co-operation with the Calgary Power Company in connection with a proposed 
power development on that river to augment the capacity of the company’s 
existing plants on the Bow river during periods of low-flow. Attention was 
given to applications for use of a power site on the Crowsnest river, also to an 
appheation for a site on the Belly river. Responsibility for the operation of 
the lake Minnewanka storage during the filling season was assumed by the 
department with very satisfactory results during the season of 1921. The 
systematic analysis of the water-power resources of northern Saskatchewan 
was continued during the year. 

In Manitoba an investigation was made of the possibility of dev eloping 
power on Birdtail creek at Birtle and installing a hydro-electric system in the 
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town. Close co-operation was maintained with the Manitoba Power Commis- 
sion. 

In Ontario in the Winnipeg river watershed a reconnaissance survey was 
made of the power possibilities of the upper English river above Lost lake and 
also of its tributary, the Sturgeon river. The analysis of the water-power 
resources of the province was continued in co-operation with the Hydro-Electric 
Power Commission. 

In Quebec the systematic analysis of the water-power resources, developed 
.and undeveloped, was continued based upon the extensive investigatory work 
carried out by the Quebec Streams Commission and upon other existing sources 
of reference both federal and provincial. 

In New Brunswick a detailed power survey of some seven miles of the 
Nipisiguit river was commenced in co-operation with the New Brunswick 
Klectric Power Commission. It will be continued during 1922. At the request 
of municipalities and others who were considering hydro-electric development 
on a small scale the following small streams were investigated: Upsalquitch 
river, Caraquet river, Tracadie river, Little Tracadie river, Green river, and 
Gaspereau river. 

In Nova Scotia a detailed power and storage survey of the Bear river was 
made in co-operation with the Nova Scotia Power Commission. Investigations 
of the following small streams were also carried out at the request of muni- 
cipalities and others; Waugh river, Mulgrave brook, Gibraltar Lake stream, 
Little river, and Maligeak Lake outlets. 

In Prince Edward Island at the request of the municipality of Souris an 
investigation was made of the power possibilities of the Souris river. 


FLoopep LAND SURVEYS 


Dominion land surveys of overflowed lands as they affect the administra- 
tion of water-power were carried on throughout the year under the direction 
oeevirede he Dunn; Dis. VEE GG: 

The location of the boundary of the power reserve on Lac du Bonnet was 
commenced in 1921 at the point on the north shore where the work was left 
off in 1920, viz., at the east boundary of township 17, range 12, E.P.M., and 
continued westward to range 11 and south to the north boundary of township 
15, where closure was made on the lines of the 1920 survey. This completed 
the survey of the power reserve around the shore of Lac du Bonnet and of the 
Winnipeg river within the limits of township 16. 

The survey of the power reserve along the Pinawa channel of the Winnipeg 
river was recommenced at the north boundary of section 29, township 14, range 
12, E.P.M., and extended to the northeast corner of section 11, township 14, 
range 12, H.P.M. This completed the survey of the Pinawa channel except for 
a very small portion at the extreme upper end. ‘This season’s survey on the 
Pinawa channel was tied into the 1919 survey by locating the east boundary of 
section 31 in township 14, range 12, E.P.M. The traverse of the power reserve 
was not continued across section 32, township 14, range 12, as it is not anticipated 
that any portion of this section will be released for settlement. 

In the course of locating the power reserve boundary in sections 3 and 16 
of township 16, range 11, E.P.M., it was found that the banks of the lake are 
very flat and do not rise to elevation 830. At these points it will be necessary to- 
construct a dyke to prevent the overflow of the lake. If allowed to overflow 
the escaping water would enter Catfish creek and reach lake Winnipeg without 
re-entering the Winnipeg river. The length of dyke necessary to prevent overflow 
is 2.4 miles. The same result could be obtained by raising and strengtheneing 
the present grade of the Winnipeg River railway and would cost less than to 
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construct a separate dyke. It will be necessary to deepen and improve Catfish 
creek and construct two branch drains in order to provide drainage for the 
lands behind the dyke. 

During the season 1921 the practice of resurveying all section lines inter- 
sected by the traverse was continued as in the years 1919 and 1920. 

A topographical survey of that portion of sections N.4 30, 31, 32 and N.E.t4 
33, township 13, range 12, section 5, township 14, range 12, and S.E.+ section 
36, township 13, range 11, south of the Winnipeg river, was made and 
contours 900 feet, 903 feet and 905 feet were located for the pur- 
pose of determining the most feasible location for a dyke to connect 
the proposed dam at the Upper Seven Sisters power site with the 
905 feet contour on section 32, township 13, range 12. The location of 
the dyke and contour necessarily fixed the area of each section that would eventu- 
ally be required in case of development of the power site and indicated the drain- 
age necessary for the lands behind the dyke. It is apparent from the informa- 
tion obtained that the dyke can be most economically constructed along the line 
between sections 30 and 31 and 29 and 32 for a distance of 1.44 miles. This will 
constitute the main section of the dyke, but it will be necessary to construct a 
second section 700 feet long at the west end and a third section 1,000 feet long at 
the east end in order to connect the main section with the 905 feet contour. The 
total length of this dyke in addition to the necessary embankment at the dam site 
in section 36, township 13, range 11, will be 1.75 miles. 

During the season 68 miles of section line and 46 miles of chained traverse 
were run, making a total of 114 miles. This necessitated the construction 
of monuments on section corners to the number of 108 and the planting of posts 
on traverse corners to the number of 277. The total number of posts used was 
385, of which number 362 were long standard and 23 short standard posts. 


PUBLICATIONS 


In addition to the annual reports, the branch publishes reports known as 
Water Resources Papers, and special pamphlets and bulletins. These cover 
the work and activities of the branch, and make available to the public the 
results of investigations and hydrometric and water-power data obtained by the 
various engineers. A list of annual reports and Water Resources Papers pub- 
lished will be found at the end of this report, and copies will be sent on applica- 
tion to those interested, free of charge. 

The following reports and bulletins were prepared and published during the 
year:—- 


Reports. 
1. Annual Report of the branch for the fiscal year ending March 31, 1920. 
2. Water Resources Paper No. 28.—Surface water supply of Canada. 
Report of hydrometric surveys covering the St. Lawrence and southern 
Hudson Bay drainage in Ontario for the climatic year ending September 
30, 1920, by 8S. S. Scovil, district chief engineer. 


3. Water Resources Paper No. 29.—Surface water supply of Canada. Re- 
port of hydrometric surveys covering the Atlantic drainage south of 
the St. Lawrence river including Nova Scotia, New Brunswick and 
Prince Edward Island and southwestern Quebec, for the climatic years 
ending September 30, 1920, and September 30, 1921, by K. H. Smith, 
district chief engineer. 

4, Water Resources Paper No. 30.—Surface water supply of Canada. Re- 
port of hydrometric surveys covering the Pacific drainage in British 
Columbia and the Yukon Teritory, for the climatic year ending Sep- 
tember 30, 1920, by R. G. Swan, district chief engineer. 
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Bulletins. 
1. Hydro-Electric Progress in Canada, February 1, 1922. 


2. Water-power in the Pulp and Paper Industry in Canada, February 2, 
1922. 


2. Water-power Resources of Canada, March 1, 1922. 


Reports now in Press. 
1. Annual Report of the branch for the fiscal year ending March 31, 1921. 


2. Water Resources Paper No. 32.—Water Resources Index Inventory by 
J.T. Johnston. Description of the Index Inventory System for record- 
ing and collating the water resources data of the Dominion. 


Reports in Course of Preparation. 


1. Water Resources Paper No. 31.—Surface water supply of Canada. Re- 
port of hydrometric surveys covering the Arctic and western Hudson Bay 
drainage (and Mississippi drainage in Canada) in Alberta, Saskatche- 
wan, Manitoba, extreme western Ontario and the Northwest Territories, 
for the climatic year ending September 30, 1920, by C. H. Attwood, 
district chief engineer, Winnipeg, and A. L. Ford, district chief engineer, 
Calgary. 

2. Water Resources Paper No. 33.—Directory of Central Electric Stations 
in Canada to November 1, 1922. Comprises an analysis of the central 
electric station statistics and a directory of the stations. 


3. Water Resources Paper No. 34.—Surface water supply in Canada.  Re- 
port of hydrometric surveys covering the St. Lawrence and southern 
Hudson Bay drainage in Ontario for the climatic year ending September 
30, 1921, by S. 8. Scovil, district chief engineer. 


4. Water Resources Paper No. 35.—Surface water supply of Canada. Re- 
port of hydrometric surveys covering the Pacific drainage in British 
Columbia and the Yukon Territory for the climatic year ending Sep- 
tember 30, 1921, by R. G. Swan, district chief engineer. 
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FIELD REPORTS 


DISTRICT OF BRITISH COLUMBIA 


During the fiscal year ending March 31, 1922, regular stream measurement 
investigatory operations of the Dominion Water-Power Branch in the province 
of British Columbia were continued in accordance with the terms of the co- 
operative agreement of August, 1913, between the Department of the Interior 
at Ottawa and the Provincial Government. 


ORGANIZATION 


The work in British Columbia is directed from the district office at Van- 
couver with a branch office at Kamloops. For purpose of administration and 
convenience of field operations, the arrangement of the territory into districts 
is practically the same as instituted in 1914. While the primary object of this 
district organization is the acquiring and tabulating of stream-flow data for 
purposes of power development, irrigation, domestic water supply, etc., the 
services of the engineers of this staff are frequently utilized by other Dominion 
Government departments, in connection with investigations, which require 
hydraulic engineering knowledge. This particularly applies to the investigation 
of Indian Water Rights made on behalf of the Department of Indian Affairs, 
which necessitated the maintenance of an engineering party in the field con- 
tinuously throughout the season as well as an engineer to look after the Indian 
interests before the Board of Adjudication under Water Act. 


CO-OPERATION 


As already stated, all hydrometric studies in British Columbia are made 
under the co-operative agreement with the Provincial Government and every 
effort is made to meet the requests of the Comptroller of Water Rights for 
stream-flow data. Stations are maintained on the Columbia, Pend-d’Oreille 
and Skagit rivers, very important international streams, in co-operation with 
the Water Resources Branch of the United States Geological Survey. 

The compilation of information, which was collected by Messrs. Balls and 
Phillips on the status of water rights appurtenant to Indian Reserves was com- 
pleted. Reports on water records in the Kamloops Indian Agency and Okan- 
agan Indian Agency were prepared by Mr. Balls. Report on water records in 
the Kootenay Indian Agency was prepared by Mr. Phillips. These reports were 
presented to the Board of Adjudication under Water Act at hearings held by 
the board at Merritt, Kamloops, Penticton and Keremeos, on July 15-22 and at 
Cranbrook on August 26. Further investigations for the Indian Department 
were earried on by Mr. Phillips. 


HYDROMETRIC SURVEY 
Owing to rains throughout the whole summer, the streams of both the 


Kamloops and coast districts held up well above the average; whilst, temper- 
atures being moderate no extremely high-water was experienced in the interior. 
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In October and December two serious floods occurred along the coast. The 
flood of October was particularly acute in the vicinity of Vancouver. At 
Britannia Mines some thirty-five persons lost their lives in the swollen Britannia 
creek, which flooded the town. Although not so great, the flood of December 
did considerable damage and was particularly felt in the Chilliwack district, 
where the river destroyed protection work along its course and flooded the 
country for miles around. 

The several new stations, which were established along the coast last year 
have been maintained and during this coming year it is the intention of the branch 
to extend the investigations further up the coast in co-operation with the 
Provincial Water Rights Branch. At the request of the Liberator Mining Com- 
pany, which contemplates the installation of a small hydro-electric plant to 
operate their mill and compressors, new stations were established on Coquihalla 
river at Emancipation siding and on Dewdney creek in the same locality. 

The Okanagan district, which had previously been worked from the 
Kamloops office, is now being directed from the head office in Vancouver. This 
change was considered advisable for the better organization of the work. 
Seventeen new gauging stations were established in this district in connection 
with investigations for the Vernon and Okanagan Falls irrigation district. 

In the Kamloops district an average of eighty-three gauging stations were: 
maintained throughout the irrigation season. There were nine stations 
established. during the year at the request of the Provincial Water Rights_ 
Branch. It has been found that weirs, which have been in use for some time in‘ 
the Kamloops division are not altogether satisfactory, the velocity of approach 
at high-water being a feature, which is most difficult to overcome. For this 
reason, it is not proposed to install any more Cippoletti weirs, but to establish 
rating flumes wherever possible. 

In the Kootenay district the work was carried on in practically the same 
manner as that of the previous year. There were many new stations established, 
both in the east and west Kootenay, particularly in irrigation streams at the 
request of the provincial authorities. Jee measurements have been made in this 
district throughout the winter months. Special investigations of the low-flow 
of the Skookumchuck river’ were made during the winter months for the 
Canadian Consolidated Mining and Smelting Company. 3 

Below are a list of the regular and miscellaneous metering stations main- 
tained during the past year:— | 


REGULAR GAUGING STATIONS ’ 


PACIFIC COAST DRAINAGE 


Index Stream Location 
Number 
SH Bete. INBNALINO SAAS. occ cha Gitdces ae et inure eels At Canadian Collieries bridge. 
Sibaseeeee RaULle, Qualicur Fare adv, call wee. sha hoes At Outlet from Cameron lake. 
SEB iene Si ADU MOU sit feo Phd. Hs BATON OF oad Near mouth. 
SH Bae we UBIO Date: Mee at nie woke teta tes sim ae i ea At Stamp falls. 
SH Besa. SOT Oat ate. oes acta Ser ctocec ae ene At Sproat lake. 
SH ie rete Gam pbellgeey 2 Seed di sgss eee Wakikee eee At Campbell lake. 
8GAoo...... DS EEN WOT ee Sete 1108 dee IED a a a At Port Melon. 
SGA 6... Chiéa eqns eee rete ie Vo eae eee Watson. 
8Gihis...... Bremd ywanes, Soe cit wae iieals unvseinte con iNOat Moule 
8GAu...... CADE Or camer enti on eet one rel cnet ake ae Above City intake. 
8GAg...... Seymour: sy cine ai. cles Cote ett. ALO Ver Iu ward it aicee 
SGA ce..s. sol Mealiloete ie sey se ode, eee pperetatioiie 
BGA. oF saur Brand tat Sirk her eee Meow iced) «tou Above Young creek. 
SG Agiec se NGEUOU ce ee or re mea ere Miva a oe arn Norton lake. 
BGA. Bahia Sea eae See tinea aan Che Near mouth, 5 miles from Wigwam. 


BOA! tea Balknay huang at pee ee taresk Belknap lake. 
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REGULAR GAUGING STATIONS—Continued 
FRASER RIVER DRAINAGE BASIN : 
Index Stream Location 
Number 
ees E PABER eects oh doeele Seen Se Sa ee oh ele oa ele At Hope. 
Moock 5 Aen Tides see he NMR ER ty ote rele hit ict eos Three miles above mouth. 
a FOUNTAINS. chs co ea a EEE: 3 Six miles above mouth. 
1 Oy ea Bera rane ait Rite Clas 4s oe eh. . At highway bridge; 10 miles from Mission. 
SM Hoes... COATS sc, Shae a tea iis Aut Male. At railway bridge, one-half mile from mouth. 
SOM Pia... .« Dillevar i nh ras a aera e Merci kb | Two miles above mouth. 
PW rpc. a WOK Sieh, Gene aces. Wn Set ea et I ks One mile above mouth. 
8M Fo...... POMCLUCIOL «A243 54 eee Chet Meat Bd; « Above diversions, 3 miles from mouth. 
SM Fos...... Cinguetollditehe. casera Avent. : Lochore creek. 
SIMEP 99... 2... SCORE AL ii, yaa. Berea eee Ae Rk: Above diversion, one mile from mouth. 
SM Fag... ss. HG@steT oars cee est Meh! lee heal mith sts. Two miles above mouth. 
SMFo...... AINA ee om ened. ae! A One mile above mouth. 
meee Maes. Whenipsonrivery.s. 7; jcameise.. west h., |. See Thompson River Tributary Basin’. 
A Oe TNT Sree VAOLNS ps Ue ete teehee e Dhiee eect. PAY Below Nahatlatch lake. 
> ING atia tel: ethers mideey ord Jot: Seven miles from mouth. 
BV SS ass Wocquinallaasannt ai en eee. bow .4.c At brghway bridge near mouth: 
Poti wis. os PTO LLIN eer rerel oie: DR ey ir sent. utils int hal x 2 At ninemile bridge. 
en eere er. A ORCEUN bain e. inant tem Le feel cote « At outlet of Jones lake. 
SMF»....... POW Ge hoe Ce Feet soksaat wipe ad SA, Near mouth. 
21 Gls SD eT vie ie rate Sire vel JTS aun yest: At Vedder crossing. 
BMG3....... Cres al Semin rans atest thee others. At Nairn falls. 
SOMHis...... i LO nT UE tay date arees a Meee ey een es Sha Near Alouette lake. 
NORTH THOMPSON RIVER TRIBUTARY BASIN 
Parte. | North Khompsoulidh, {Me ali. 2a. Above Barriere. 
PIA PFA Songs Ciciewater. | .a0ren Slee ee. (One mile above mouth. 
SIBaas ove cu: UGA te ata eR SACS SET One and a half miles above Dunn lake. 
pe NCIEGIN. el eh a RAWTy CINE R IRI IR RO, . Above diversions, two-miles from mouth. 
Soma MyM CLOPSON. con 0. Sav caee cs (eee vakaes side. Near Barriere, one mile above mouth. 
‘S013 ee TSU we By Ae RT Ma yc cle ae otoat art One mile above mouth. . 
BB a0e ss uci ELODIE nts Stee e acti a eho | Above Genier’s upper diversion. 
Pears ere eed ONL Wet 7s ge 8 os Or LOLS ie RST OEKk At Canough lake two hundred yards below dam, 
Oe ee Ren cede eee es ae ents ae Two miles below Heffley lake. 
0s re tL nol ad ea oe incl aaa en as a Se ARNT ae: Above diversion, near mouth. 
MAGES S sis Gd)» ws EEG rar ies eg rye i S| la ote te Three miles from mouth. 
ete LG Warden Vy hut aan ..|Lyon’s diversions. 
ey Bigs oon Pa ee hte abe Ae ee, ARE ptt Below Paul lake. 
ee ee es eee ee a a eicts coe a eae ohne oes Above diversions, near mouth. 
SOUTH THOMPSON RIVER TRIBUTARY BASIN 
10) 0 eee BOuLDe LH ONipsONs.... seo he eee ees AL Chase, 
eee ye 5 es. SIDS Wa Mette Per eek chi ee Zak 4h: At Shuswap falls. 
Ba. sh DMS WADs te Sie ero hen c-cd aes At Enderby. 
Sols Oa eae OMT Ue gee) coke ie | Re NRO ORG AR Below Haddo lake. 
SLOT... MAN GTILON UES oo. an ee PA. At outlet of Aberdeen Lake. 
Bilge: sii. DG Tie Ce Ay ot, ot ckcy as @ioanenane ea aa eS Below White Valley diversion. 
OT ne Ot: ee Cr iy Gar ae ae White Valley diversion. 
Bue Ganecabe ss Nickel in... 0. os 6c eh ee Below Hallam lake. 
BE ase its, 4 3 Parad 16636) c 3. < Sea tee Near headwaters. 
More eel OOM MLOUL pres cs 2 2: eo vs 2 4h EE ts Three miles above mouth. 
SIIB ee ae ee PG LTISO lo meee. <j ccs os 5 cx Oe REA Oe De Above Grand Prairie. 
LO Salmon aw, 6 |. Te... ch a ee Below Bolean creek: 
1 liga ed ee, a oe, oe ae 2 oe a Below Monte lake. 
Bien... «+» UENCLSTW NT ee ke Mere creer AAs Bae Above diversions, near mouth. 
‘SG Dae ana Poleanet. oe seme tite Foon cc. wate eee Oe GAs a One mile above mouth. 
SLEas....... SOLS LRM oh ee ool in * eee aR aed ~ + Above diversions, three-quarters mile from mouth. 
O1jEisg.......: VWitineweerre le or oo. eens eet ALT OMblel oF little White lake. 
Pilih... SAL ESET? ak as ea NR RC Below Adams lake. 
BEAN oars: RCO hata eel eS ie a A Six miles above mouth. 
“8 Pee Se ape eR EOP oo 5 vic Rce ena amtes Four miles above mouth. 
ra SINISE: yw. § bi cass ed weve 2s Oa. 8ia ® Above Niskonlith lake. 
ge Fo « « Ere CASTS cone Bae ae UN OR eo On i Be OP HOR Above Indian diversion. 
3 OF ee 10 LAC ay Caley) Paige et We gg Above diversions, near mouth. 
2 Oy (Nes weet, kar, el pean sau 4 Above upper diversion. 
Bsa s8 so. = DPGe ee rete ee auioke 2? ais a. ee ek Above diversion, near mouth. 
See eert ene VOI OR ela 2 eete so. Pod a kick hee See os Below diversion to Monte lake. 
Bisleri....:.: NLC: Ganeeee ee Saree A eee Sin de od Diversion to Monte lake. 
BL ie)... MG t ee eae) Wea ck EN ae Above Bostock diversion. 
ne Wad | MO UTISigt es cn ou S2o he Saks Aveta wes Above Buce meadows. 
NEL Seva OTR ae Toh NOS | Re TEM pa Nae eal ty nae A ae Above Scuittoe creek. 
8LEse....... OWL Oe ermine tee, mcrae kt es idee aia Above diversions, near mouth. 
0 Or Ese Lae Mee Mant FTI ae A ea el 0, Below Jacko lake. 
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REGULAR GAUGING STATIONS—Continued 


THOMPSON RIVER TRIBUTARY BASIN 


Index Stream Location 
Number 
SLL Foo tet .<6 Thomps0nnGs.c ek eee ee ee eee At Spences bridge. 
SLE... ee: Tranduille ae teen eet eee eee cee: Below small diversion, one mile from mouth. 
Shes CUED ry Once chen ee cee ene ee ede NEES Above Alkali creek. 
SLs) caer ‘Threemile; i. See eee LO ake Below Ferguson’s diversion. 
8LF%30....... LAFeemMilescah acy eats eatias One Ferguson’s diversion. 
Siar a. ves Déadmanwe ey ai Fee eae eek Above Crise creek. 
SUR 2. Criss ihe Sean a), ete entree 2. € One-half mile above mouth. 
Sibir ace. DAINES reine ee ae, HELMET READ 255 cory Above Barnes lake. 
SLL See: Bonaparte; ss ek ee ee eae i Five miles above mouth. 
SLRa. sens: SCOUEIC Aono che ne ee eae ee RI Above diversions, near mouth. 
SLPisee ene EL at ae ese COVE are, EPR. ernie dE, Above Hammond diversion to Oregon Jack creek. 
SL Bisse se. Tatra een. ee eae eens Hammond’s diversion to Oregon Jack creek. 
Clibsperecac DREN eriten pte caters Sour as hs che A ene pS Ae Above Marble canyon. 
Slilessenets Cornwall cee ae ee ee ees Pe, Above diversions, near mouth. 
SLBisieee Oregon Jackie 64.2 ae ee ed, OS, Above Hammond’s diversion. 
SiiFssccsenen Puck aisty aie yores wR Cael ee Pa. Six miles above mouth. 
8LGis...... INGCOlRS Ce eae ile en ote ane eo ae At Nicola. 
SLGigioc.es SPOUORIENG. tes ee ae oto se ees en. Seven miles above mouth. 
8LGie...... Peraglituctiss,: oc.ste a atthet  eeee One-half mile above Penask lake. 
SLGinsts ts BGA veri rete merce ieee. Sie ie Ee Five miles above Nicola lake. 
SLGis. 222.5 Glappertom ers 2 6 ue i acsen eres eens Two miles above mouth. 
8LGio...... Coldwatertseiee ce ate een eee Three miles above Merritt. 
Bae eee OnULC NG ts co Meee eer ne. ae eee Above Mamette lake. 
SiGe. oe CNCH GN Aa eres oes ans Co te ke Leighton’s diversion to Threemile creek. 
SEGow ate WiItChe@sg eta ® cit ous veerckie. Skee mes One mile above mouth. 
SLGit es Chartrand .< -pee ae ae eee One mile above mouth. 
SUGstereecs MESO Wat RE Ee os Oe ne ce ee AT ORS One mile above mouth. 
SLiGiowiecs Wallowic. Ss eacorun ara ala noe ARR One mile above mouth. 
SKAGIT RIVER DRAINAGE BASIN 


BN Laisa DISASTER ree Oat, Mick Rue otis cares etek Near boundary. 
SIN Uase er Sanielloagee et eke over nes eEEe S Eight miles from mouth. 
SINDL2s5-. s SIAL O sme ie ene tetris Mate ce ee One mile from mouth. 


COLUMBIA RIVER DRAINAGE BASIN 


SNAssincor ee Colum Dis eect. ec. eee Re ee eh At Golden. 

SN Dette. (SOLUIN DIG, Meet. aie eee a, ek Behe. At Revelstoke. 

SIN Figs. ue Colim bigness pe a Or ae Ae OP, Near trail. 

8NAga...... Windermere:. cee lees. oe. oa ot oe Near Windermere: 

SNAP ee ack Buea boon. cons cate me re ae Near Spillimacheen. 

BIN Aatieeee. Spulimacheen. )saeset aes eee one Near Spillimacheen. 
BINAGien ee Kicking “HOrsetenes atk aoe, nee. Nits ac es At Golden. 

SIND isccaeks AKOUCOLOX s.. Doe eee ere aera 6 6 eke. Near Wigwam. 
8NEu...... Seventnile.... .osseeeo te we evr st INear brogse: 

SIN Bocca: INCOMADPICUS.. ons Ce ek ee eek Near Edgewood. 

SIN Easeeas <% Irrigations: Weer ne eis. area Near mouth. 

Cit Doce aie aie Kootenay: .t.. coeds sees eee cs Jude bss. See Rootenay rivertriputary basin 
8NEn...... Pend-d Oreiiommrccn seers te, ee ey, Near Metaline falls, Wash. 
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REGULAR GAUGING STATIONS—Continued 


KOOTENAY RIVER TRIBUTARY BASIN 
ee ee 


Index Stream. Location 

Number 
BIN GSS .0.cs 5 KOGieDa ys see ren. aesttiy ealee Ookh cn At Wardner. 
PIN Gace ss +> Kootenay. ao oe AT. ea eho At Nelson. 
BIND ties. o> ss KGgtensy 3 lacaanccs ae oie oetiot tanned ts At Glade. 
BIN G8. ose ss CRSP 50.7... 5 eee a wie Leth: Near Wasa. 
BINATE A. «do JOSED..  bUrmee ela PaeReet La laser ei etd 5 Heath’s ranch, near Cranbrook. 
IN Gis cen oc JOSEP we Getic pa A eS Cranbrook. 
BIN G9, 0, 5 0 Bulle. ore es os eee eee sh ee: Near mouth. 
BC riteme s LAL elormanGssceent ns cae ae ae ee Near Jaffray. 
SIN Gig... .. Bie Sands pete eet ts aanes seen. Near Jaffray. 
BIN IK accsn Tee aero os ae eee ie ta PEL ih SE Near Elko. 
BON EE aac nk Phillipe! c@stapeapasenaeen Pekin an! . Near Roosville. 
8NGe....... Tiiniclaterh sami s Fords a ureraa ge on KGa | Near Newgate. 
PAN Aiton ec <5 PLUSCEOLU Soave 5 oe ORO nics ere ets Above flume diversion. 
BIN Hig... © Ry Korte: otic jes eee ned cores Above dam and intake. 
Td a ene Goatees ree LAE Near Erickson. 
BON ELA. 4... SuLiv alice musta eho) wee ee At intake. 
ie Rs Cae COAT Ds TUM nora seth. RCP edna aroha 4 Above proposed diversion. 
SIN FHs....... IBUTCONE os eee nie, DAA Above mill intake. 
BIN Hig... . LAVEL eter: Wc tore ot eral At Jackson’s ranch. 
Be ELI: vers: NED UG pees ey ered ie eee peak Above Offner’s ranch. 
BIN Hi0-..«.- OCA ee ae ot hence don cic ave Near mouth. 
ht & Eee argent AGU etter oh 5 Pyred oertiruin ance ciaeta ca ea ee eee Above diversions. 
Blades x: BLO CLOT hehe ee a eee A Above diversions. 
RNG EC PI ETO WES iad eS eee hoe Ne eres Peek Above diversions. 
Nig sce. oe Ppards Sct es PA Ee ak eS i DAM ci ae ae Above diversions. 
BING se. 6.50% (TOBA WOOG tee ee ieee Foe ke Above diversions. 
a) Ae UAW ierg, cogeae’ Biya Ls ene Cure tine hed ee ae Above diversions. 
1S A eee SANG Ve mame Gaein S OREO me ee st ee Re Above diversions. 
SING i¢:...0./ OSHS OS eh rt eee ne idk Ce Gs Rag ae Above diversions. 
BND idee SS eee einen Nirstoess Meuee eyes scowl ead wot Slocan City. 
GING1650 e054. ero te teria che oem eke eat Above diversions. 
ie dl Fee geen HIG DAL Se) one nee SRR Oe oe Seek eek Above diversions. 
BEN Vsthis fee : (GETS: Me he ee ected AOR SR aie, om gee ease ee eae Above diversion. 
SNJ17....... Per Oye re che Sea ees Ce ON Re: Above diversion. 


KETTLE RIVER TRIBUTARY BASIN 


BIN Nose cc oss ERG Ger eee nee ee ee es West Fork at Wescbridge. 

BIN Nass cscs Wetton case tt here ce ee ...JAt Kettle valley. 

BIN NS e ai ss oss ASL A one Beare sO et ei ot hes apt eee At Carson. 

BIN IN Gries. eae EOS eR LEe ue he Latte A uel Deen le ARR ek ap AEN At Cascade. 

MO Dy TIE TRAVIS osccce retain ae te ote ote eects toe Above Irrigation Company’s intake. 
SIN IN Go. .c ss Pas set Le, one re Meta tee ee eee Above diversion. 

SHIN ING sey. McG Cuneta a anit ae ata corti eietene woe Above Padgett’s intake. 


OKANAGAN RIVER TRIBUTARY BASIN 


BIN Moi test. Canara as ota on Dee ee ee ns te At Okanagan falls. 

Reems tle Lae. 4 oss acc. calcd da cameron © tek At Vernon. 

8NMboo...... eer Creek.) ic pen Seb ee ere reek Above Goose lake diversion. 
8NMo...... 9: I OYGTS Fe A Ceo rained @ oy melig) Ae Ay Sd, A Below Beaver lake. 

8NMa...... VOC Sie pee ei io Tie, Beg dee ee eee Below Okanagan centre diversion. 
SDT DT gece ns | 5s Tk ean Pee eee Or SIE NS aM TS PEA Below diversions. 

SESS Pe UNG hate a? Batts ie ee ae RA ec nee Seow Pas, Above Oyama diversion. 

S8NMazs...... OVATE Ao cat ec. «Meee ot clot meee mia Oyama diversion. 

on Ey rae OLR MILL Nea tty Sai erscrsGe eo: tiie tes hia eR ee Above Indian Reserve. 

8NMaz...... UU ei Gs Lacuna sy Seth Sy oc Br 2, sto. PRs wins Nea AE Three miles above mouth. 

8NMa4e...... WdGexte tei cos, Matte teats atc actl sd wit Be wh tens Above lower diversions, near mouth. 
S8NMee...... re ee 20s antiga rie, ics ae fy des See ee oie Above diversions. 

SIN Mig... 32. Wi isslOrre tee ee te oe ree tee ee at Above Hydraulic creek. 

8NMoo...... Vd raulicn ie 5 form an ene staan are bade tok Below &. K. L. diversion. 

8NMgp...... EA VCAL AMIS paren Segara 3 aie ana tote eee ied 9 S. K. L. diversion above Canyon creek. 
SNM 4... : Tey raulicde sehrewe. Poe nen ae enions S. K. L. diversion below Canyon creek. 
POINT Aso fore, ae CATA The Petal tren vrs ees vi Auch as's, ae saad Above 8. K. L. syphon. 

8NMss...... REG Tg OAW UY detye ane ose Fina Nome de Shy nie ee Above diversion. 

8NMsa....... Ge remeron 2 ee remiteeeta ts or ei Senet hoa Below diversions, near mouth. 
8NMu...... TRIG Tas Cad a 95a cA 9 Above diversions. 
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REGULAR GAUGING STATIONS—Conclud-d. 


OKANAGAN RIVER TRIBUTARY BASIN—Concluded 


SE SE PE SE Re a a SS ae a ee 


Index Stream Location 
Number 
SNMsz...... POWYS). So ic Fates oot BOE: Above westbank diversions. 
SNMsgz.....- POWeTS2 ete Coit ee eee Westbank diversion. 
SIN Miph. ose "Trepanieri co honanse tate nee eres Above Jack creek. 
SNMog...... Peachland ous ae peo ees ane ae Below Peachland diversion. 
SNMo5o...... Peach landiats (ett tens oe tee ee ioe oad Municipal] irrigation diversion. 
SIN Mis cca. Totty: mee eaten cre Oe ee Saat Below all diversions. 
SN Mas.3.4<. DarkG ee ee i oe cr eee ed At Meadow valley. 
SN Mo; 21 Darke.c. feet tab certo net ae eee ee Northwest fork. 
SIN Me. Chitte 6 aa eee eee ont ae wie otters oii a One mile below Chute lake. 
8NMa...... Rentictonies mba eho katen ah eea o Below Penticton diversion. 
SNMgpe...... PENtIOEGH ce eee ois ec ete Municipal irrigation diversion. 
SIN Manan: ce. HCC yma arenes chaacuk ates ons eke oma Above Kaleden diversion. 
SIN Mogae ree, e Dame Gr ye caer eres tetra, Miatartc toe) Seat ata, | hieas Above diversions. 
SN-Ms. IMEC IGE Arie ee acter eee orp teehee ane CE Rag Above diversions. 
SINMieseus... SHUstlewoLtihawa to x cenie a6 ce Mek eee ee Above Shutcleworth diversion. 
SS Misawa MiG yr nercan ere tee sR itens-0 =o wines ins Ramla Above diversions, near mouth. 
SIN Mia anna TGA ee Dee tn Movants ck diols GN 0 cee Three miles from mouth. 
SIMILKAMFEN RIVER TRIBUTARY BASIN 
SN loge Simul ayn es ae -am «setae tte: ke ree Below Ashnola creek. 
SNaoreya ee INI TSON Mote bn ntek oekaki =o eee Below Summers creek. 
SN Liz. CATS TIT OLGe cise sone’ the ls kus. clea eee Near mouth. 
SIN dank. eae IMGreMmeOsi en wecn a. sueiee acme lee Ela eee oon lLecwen ove Olalla. 
SIN Lites. 28 IMEEM OSHR Teak bo ee rns eee Below Olalla creek. 
SIN Lager ccs CRSA ete teen ane hc te Oe Near mouth. 
MISCELLANEOUS GAUGING STATIONS 
PACIFIC COAST DRAINAGE BASIN 
SHAS. che Cowreb an xed vets lvoe ca ee ee At outlet from lake. 
SF Be wow. Pinibledee ade ae O.- oe eee eee One mile from mouth. 
Ce EAN a coe e. MOTMENOSY.. diccci... sb wes cmettie es Uae ao Leen Way rid wer 
SEL Bosc. PS SRIOA DD iu. a'c. ¢ os oatyecor's oc Soiss chia tte macs eae At Great Central lake. 
SGBo. nee LO WU ONO 4 Celia, 2. ASS 5 frig ee ane an At outlet of Lower lake. 
LE SEL SAM ane Ooh ocd osha hershey odes atic ieae OR eee eae At outlet of First Gordon Pasha lake. 
SCOATS nes LU 1 Le eas SAR Rn a. Ss lh at Below waterworks intake. 
SGA gin ats or BSL MAY sh, Sate as cota ere een ae ae Below Ann lake. 
BG AGE one: EVAR ODIs ee oils 5 So Fale o DRL Ee Above Belknap creek. 
SG Az. MOO UTS dal eee ede the a ee At mouth. 
FRASER RIVER DRAINAGE BASIN 
Meepoee ec eerte: Gary OOS le uci, Serr 4.0: Sie bb a eae ee Re OO DELanG aca 
Der ihe he Copeland springs.......................-|/Above Paynter’s ranch. 
SMT Wi gectey a SLE TOC MID Io ay oth eiaioler sl w (0k area: Aa eC Above ditches. 
SIM Biswss s. Tet linwaSsinives ait ic dontel elses ome ee Above irrigation ditches. 
Actes Bee IN 2s PEA Vases (on Suk bs eekn epson env eaks Poe Lar We Bak Gecrn: 
NORTH THOMPSON RIVER TRIBUTARY BASIN 
SA eank cose Miuartle soe Aiea err er dE Rae ed ee 15 Miles above mouth. 


North Thompson (B.C. Fruitlands flume)} Below pumping station. 


Peterson (Eggleston flume). . 


Above Barriere. 


Peterson (Dominion Experimental Farm Above Barriere. 


flume). 
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MISCELLANEOUS GAUGING STATIONS—Concluded 


SOUTH THOMPSON RIVER TRIBUTARY BASIN 


Index 
Number Stream Location 

St pa Mberuieeee Cee eae ee eee noes At outlet of Aberdeen lake. 
GAs meres Gold=- Hastiiorikcyisen ee AS hes ete! Near headwaters. 
Bt ae so. (role —-Coentre (Orley noe cake ae hee Near headwaters. 
LC eee oe Gold==Weststorkas vector Moen oe ee. Near headwaters. 
Bs Woes. 128d (Debistaanlh cya ea ee eee Ort SNe aly: bs phe Near mouth. 

THOMPSON RIVER TRIBUTARY BASIN 
SM ee ts ae LE Gee eee ee ele ces eR Bop Near mouth. 
| Caches ae errr te etre ee ObA boversemilim ranel. 
3 Oe Cache (McAbes diversion).............. 

COLUMBIA RIVER DRAINAGE BASIN 

MIN-Adey oa ek | by syifsatg SA oe SPER Tee ee ee Near Fairmont springs. 
SINTA pais 6 oe @oldses ss ee ee ee ee Near Invermere. 
BIN Agar ccist RoUARIG aiape 1 ler OM MER od gy ee rare me, Nee Ona ae Near Athalmer. 
SINGAG HE EMO COG CATTLE Re Eee Ammen. ie AeA RS Near Athalmer. 
iNet eas | DOULG@ER (Imai CLLON chen c.s bls ae sca Near Wilmer. 
SIN PA Do ee DOUL ers eerie tee, Same ag eet Near Wilmer. 
BONEN Ge diat fig (ae 8 De be CRS Tey A Te ee Ore a ne Near Wilmer. 
SN Ais...... Sinclar se © Seat «ihe err eee eae Ie ae Near Sinclair. 
mI Acre es Late VETINSIIONs 4, o0ku oak one arto mae el Near dudeewater. 
Saree oie Vermilion. oe eee be cas beds ae Near Edgewater. 
SUN A gree dice Kicking Etorset:es 28h: ads. Set No. 2 tunnel. 
8NA?7....... Wicking Forse. ca.) eGod 1 ae a ee Near Field. 
8NEn...... PUGOMTADOICUS. ) ree nuee es Ay ice Cate te ees Near Camborne. 
aN Logde natens PASS aes wer men eT URED) (ie emer ed 5 miles above mouth. 
8 De AT Cope Se coe nee a aie NEN o> Ea Near mouth. 

KOOTENAY RIVER TRIBUTARY BASIN 
Bee ‘Sl arelaubaatel aisle, &, gahte ed Soe Pee kok At Skookumchuck. 
ase ees POD fe oe ES Seer ties eee: Near Wasa. 
TSC Seg 9 to CR ENN eras ace ORE IRE OT RCE Teg tee ee Near Wycliffe. 
Bee cr aganartey 21 WLS LOA Sead une 4 Nolen ve Bath gets subdir’ Near Marysville. 
BIN Crigige sia: EN Paps aie A Cc le RO gOS OR PR ee Near Kimberley. 
iN Grras das. UV Dr ic! ees eee ene oe CB BE Lh) cons oe Near Marysville. 
BINGO. a. <r Braye) olen Ce, a, rennet ee ay ae ae ei Near Elko. 
ON Giese: a rel seem A Re SS ee ee 12 miles from Cranbrook. 
SINU ER Ga cee: IN TROW Ss Ase. Ry TE RP eee Oh bts & Near mouth. 
Paneer eee Ae at: 2: tlh ive Waren MN eral oath oc, Se Above diversions. 
SING sereeeeen OUMAMICL, foto no eee eee ee Above Whitehouses diversions. 
GIN Jig; ccs. : SIGCAT wot fu Sant Ale Ie AS Pee Near Crescent valley. 

OKANAGAN RIVER TRIBUTARY BASIN 
PORN eer nek © MOINS AN erties etal thay pes Beachy Bieta Above Dog lake. 
SNMjo...... Rigs O00 tee ant ee ee Ole CLVOTSiOn. 
Bee ee aa PLEOHtAt ements ee ee nee eA DOVe: Faulder diversion. 

SIMILKAMEEN RIVER TRIBUTARY BASIN 
aah 7 i a ee eo Aal Wir kt cise" |e suen) (in Ga 
BIN lige ne eins RITLOCEH feign gia Ans cca ed ct Aen ee Railway bridge, 2 miles above mouth. 
BUN doige ete he A inaesnenh ets Cie Sen yup Und Me isermy ny, okay are Ten miles below Chain lake. 
GAUGING STATIONS WITHOUT DISCHARGE RECORDS 

8LFo3....... WO th Deol ated fis Be Pyrat ee eee eek At Kamloops. 


SLGiso0... <6. Peéensskisera.s See ted a, os ae sh ane te South west corner of lake. 
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POWER SURVEY : S 


The preparation and compilation of the water-power resources inventory of 
the province has been continued in co-operation with the Provincial Water 
Rights Branch and in accordance with the standard principles of the water 
resources inventory. During the year write-ups of undeveloped power and 
undeveloped reservoir sites were completed and many power river write-ups were 
prepared, thus adding much valuable data to this inventory. 

A study of the hydrology of the Columbia river was made to determine the 
effects, if any, on Canadian interests of the proposed Kootenay flats 
reclamation project, and of the Columbia basin reclamation project. 


HYDRO-ELECTRIC CONSTRUCTION 


Construction on hydro-electric power plants in British Columbia has been 
more active during the year than for some time past. 

The Nanaimo Electric Light, Power and Heat Company, Limited, of 
Nanaimo, B.C., completed a 200-horse-power installation on Coal creek. 

British Columbia and Alberta Power Company, Limited, of Fernie, B.C., 
have practically completed the installation of their 6,000 horse-power plant on 
the Bull river and are now preparing plans for development of 10,000 horse- 
power on the Elk river at Elko. 

The British Columbia Electric Railway Company, Limited, which now 
owns the Western Power Company, have started work on the installation of the 
fourth unit of 13,500 horse-power at the Stave Lake power plant. This necessi- 
tates the enlarging of present dam at Stave lake. It is proposed to raise the 
crest of dam to an elevation of 235 feet, which is 17 feet above its present height. 


GENERAL COMMENTS 


A keen interest in all engineering problems presented to them by other 
Government Departments has been taken by the engineers of the Water-Power 
Branch in the province and they have always endeavoured to render every 
assistance possible. In the interior the scope for this assistance is increasing 
rapidly. 

The chief engineer attended an important conference of the Columbia 
River Board at Seattle on February 14. This meeting was attended by board 
members and engineers of the different departments of the United States 
Government, which are interested in the development of the Columbia river. 
The conference, so far as the district chief engineer was concerned, was entirely 
informal and no action was taken by the board. 

The chief engineer and assistant chief attended an informal conference held . 
at the Parliament Buildings, Victoria on March 24, at which discussion was 
held with a view to controlling the flow of the Coquitlam river, so that in the 
future, damage and loss of property from floods may be averted. Representative 
engineers from provincial and federal departments as well as other interested 
parties attended this conference, the outcome of which has resulted in action 
being taken to prepare plans to cope with the situation. 


RECOMMENDATIONS 


Very little enlargement of the scope of the work has been possible due to 
the necessary practice of greatest economy. ‘There are still a large number of 
streams in the province upon which no hydrometric data has yet been obtained 
and upon which, before many years, as the development of the country expands, 
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data will be of great importance. Special reference is made to the northern 
coast and northern interior. When funds are available it is essential that work 
should be extended into these districts. 


PUBLICATIONS 


The most recent publication of the work in British Columbia is Water 
Resources Paper No. 30. This paper covers the hydrometric investigations for 
the climatic year ending September 30, 1920. Report No. 35, covering the work 
for the year ending September 30, 1921 has been prepared and forwarded to 
Ottawa for publication. 

R. G. SWAN, 
District Chief Engineer. 


DISTRICT OF ALBERTA AND SASKATCHEWAN 


During the fiscal year ending March 31, 1922, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in the provinces of Alberta and Saskatchewan were continued. 

The scope of the work covered by this district organization comprises the 
hydrometric survey and the power and storage investigatory work in the two 
provinces, including the Peace River block in British Columbia, but excluding 
the Churchill river area in northern Saskatchewan. 


ORGANIZATION 


Stream measurement work started in these provinces in 1894 and was con- 
tinued on a small scale by the Canadian Irrigation Surveys until 1909. From 
1909 to 1911 the hydrometric survey was under the Forestry and Irrigation 
Branch of the department and from 1911 to 1920 under the Irrigation Branch. 
On July 1, 1920, it was transferred to the Dominion Water Power Branch and 
has since continued under that branch. 

The stream measurement operations are now controlled from the district 
office at 513, 8th Avenue west, Calgary, and embrace practically the whole of 
the provinces of Alberta and Saskatchwan. The large extent of this area neces- 
‘sitates engineers being placed in charge of various sub-districts and the work, 
therefore, requires continual supervision from the district office. For this 
reason the whole of the stream measurement work is divided into two divisions, 
namely, northern and southern, each of which is in charge of a division hydro- 
metric engineer with headquarters at Calgary. 


CO-OPERATION 


The closest co-operation is maintained with the Reclamation Service which 
depends on our hydrometric survey for its stream-flow data. Hydrometric 
data is just as available to reclamation officers as it was previous to the transfer 
of the hydrometric survey. In addition special studies of absorption losses, 
etc., etc., have been made by this branch whenever requested by the Director 
of Reclamation. 

All hydrometric work in connection with the international problem of the 
division of the waters of the St. Mary and Milk rivers has been carried on 
under the direction of the Director of Reclamation, Canada’s accredited officer 
in this connection. The fullest co-operation has been continued with the Mon- 
tana division of the United States Geological Survey and the United States 
Reclamation Service in the measurement of international waters on tke 
Montana-Alberta and Saskatchewan portion of the boundary. 
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At all points on the irrigation projects operated by the Canadian Pacific 
Railway, Department of Natural Resources, where measurement of diverted 
water is necessary, our engineers have co-operated with those of the company. 
Jointly with the Reclamation Service and the hydrometric staff of the Depart- 
ment of Natural Resources, Canadian Pacific Railway, this office held a two- 
day conference on hydrometric methods and procedure, resulting in much 
benefit to members of all three staffs. 

With the co-operation of the Calgary Power Company’s staff at Seebe. 
Alberta, the work of rating the plant was continued under the direction of Mr. 
G. H. Whyte, assistant district chief engineer. Mr. Planche of our Calgary 
staff and Mr. Rose of the Winnipeg staff co-operated with Mr. G. A. Gaherty, 
Calgary Power Company engineer, in the preliminary survey of the ssselelt 
Cascade River power scheme. 

At the request of the Director of the Meteorological Service, jrieneetiane of 
meteorological stations throughout the two provinces were made during the 
course of the year. Reports on the condition of these stations were sent to the 
head office of the Meteorological Service at Toronto. Mr. N. B. Sanson, 
meteorological observer at Banff, accompanied the district chief engineer and 
the assistant district chief engineer, on the annual flood-warnmg survey at the 
head waters of the Bow river. 

In co-operation with the universities of Alberta and Saskatchewan field 
demonstrations were given for the students. In addition, lectures on the sub- 
jects of hydrometric and water-power engineering were given at each university. 


THE HYDROMETRIC SURVEY 


The extensive demand for information as to stream-flow which was noted 
in 1920 was again marked during the past year. The‘rainfall of 1921 was even 
less than in 1920 throughout the southern portions of Alberta and Saskatche- 
wan, and the resulting interest in irrigation was greater than ever before. 
Records required for use in connection with drainage projects while again in 
demand did not show the increase which was noted in 1920. 

The spring of 1921 was rather earlier than usual but following a mild 
winter with little snowfall there was less than the usual run-off and high stages 
were not recorded on any of the southern streams although heavy snowfalls in 
northern Saskatchewan during March resulted in very high stages on all 
streams in that area during the breakup period. The precipitation during the 
summer of 1921 for the fifth successive growing season was below average. The 
ground water-level receded further and several sloughs and lakes went ‘dry for 
the first time in many years. ‘This dry summer was followed by a winter of 
more than usual severity and the new minimum stages were recorded on almost 
all streams. Several streams which have never been known before to cease 
flowing were so recorded during the winter. Generally speaking, the run-off for 
the year was well below the average for a ten-year period. 

While it was considered that “several stations might be discontinued due 
to the completion of a ten-year period of record it was decided to continue 
them until the annual run-off definitely increased so that full records covering 
the minimum portion of a cycle might be obtained. The increased demands for 
records in connection with irrigation and drainage necessitated the establish- 
ment of a number of new stations and the re-opening of a number which had 
previously been abandoned. This resulted in the total number of stations at 
the end of the year being larger than at the end of the previous year. 

The ruling of the International Joint Commission of October 4, 1921, in 
regard to the waters of the Milk and St. Mary rivers will necessitate the estab- 
lishment during the coming year of a number of new stations on diversions 
from the tributaries of the Milk river in Saskatchewan. To obtain the desired 
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information so that the ruling of the International Joint Commission can be 
properly applied will also necessitate certain investigations as to carriage losses 
in the streams affected. In this work this branch will co-operate with the 
Reclamation Service. 


Below are listed the regular and miscellaneous gauging stations which were 
maintained during the year. 
REGULAR GAUGING STATIONS 
NeEtsoN RiveR DRAINAGE BasIN 


ASSINIBOINE RIVER TRIBUTARY BASIN 


Index Stream Location 
Number 
BIN ai c.s che 522 Beaverdamvercel:. .\. baci. Bones ks Near Weyburn. 
Shp SY rn ASSN ET CO IO aya i Berk S Berean, Thi ees Near Estevan. 
Ee Mosse Jawicrechiias 1. nig yior! aw ilses At McCarthy’s farm. 
ee oo el UMA DDEMe RIVET, a. scab Ge ieee o- fa ne At Lumsden. 
(int a SOULE Vint Gi Eee Meee oes ase lac hoa Near Estevan. 
SASKATCHEWAN RIVER TRIBUTARY BASIN 
BIAS... ..-: EOE Pa Ol ce he Bo a gists Ant 2s At Baulieu’s farm. 
LGN deat SVALDO UT LVEL ce. acutop se: LER S <p roN Re cmb Ghee «ie Near Kinistino. 
ae a BL Ye ai ae te ee he ee a Gees 2 ee Near Kinistino. 
NORTH SASKATCHEWAN RIVER TRIBUTARY BASIN 
SSL ES Ress Da CelOmivers ch ceee eae eo Fae ee ee Near Battleford. 
ERAC 3 coher out SUA La Ce dh aiics eee ) Oe ee ee Te ae At Ponoka. 
EGE Soca ste 0 Beaveriattbereele ? 2 pvc vieactl fy shady oe Near Mundare. 
9) eee CHEAT Water raviGr. iss tes ot. ok beets os Near Rocky Mountain House. 
(et eee CooKine Lake Greekie wes 5 6 8. uncratts hoe ws Near North Cooking lake. 
OWOB 1... cee PAM SUING MCPEO IK. oo! osc. s tomeart Tye Rate wets Near Lindbrook. 
55] OL Ga aes Waite OTGGics.. b..).24%,\o= Leaks Ratan ts mst Near Meota. 
‘5B ae North Saskatchewan river.............. At Edmonton. 
ET ye arocote: North Saskatchewan river.............. Near Fort Pitt. 
ye (Ga) pees North Saskatchewan river.............. At Prince Albert. 
SG eee North Saskatchewan river.............. Near Rocky Mountain House. 
10) Dy ee North Saskatchewan river.............. Near Rocky rapids. 
BD Con ee North Saskatchewan river.............. Near Saunders. 
BYEINY hs cu9 Wiabs PUL WOC NTI Cb emm8t ac) cite ore aes ieee, seakae on: Near Fort Saskatchewan. 
DB HIA 2. ecsia true Ova Vg acy ee Gc) Sar An i eg GRR A nr At St. Albert. 
SOUTH SASKATCHEWAN RIVER TRIBUTARY BASIN 
BAS pec sures South Saskatchewan river............... At Medicine Hat. 
Ul Ge eee South Saskatchewan river............... At Saskatoon. 
OLDMAN RIVER TRIBUTARY BASIN 
Sasi ee ACHVEL ULCER MER Na otis ca alice vk heoaite she Near Brockett. 
DAYAS. 5... 1. Castle LIVER Reet tes ate aera r Near Cowley. 
i ee GroWencet river. tee. to ooh awoe Near Lundbreck. 
5SAAi4....... POL GOM Citic deter eee. aa ence Atco as Near Cowley. 
18 eee Hivemileereeki 2a) vote ec ons ee oes Near Spring Point. 
BAA cic sss PL CLs Ween ean wie bas Sistas ecb Near Cowley. 
AT Beale sds WhuCLa youn Ores a5. ete ee ew At Hart’s ranch. 
A 18. a0 ONION. FIVGY sare eee ey oe ee ae ace At canal intake. 
re OOM ELVGL sen set ee LS ete Near Cowley. 
i DoW save cae hutey wean coe eg wer wn paeka spies alia Sas Near Lethbridge. 
BAB. b.0 65 ORAS DIV er ere eet oe ont, Near Macleod. 
7.9. can Pinghar cree eee eee tec Soe he At Pincher creek. 
DADHi, ase. PANT EPee ern Mears yaks ea Tia ee At Lockwood ranch. 
BAB... < 2-00 WillowrErtele Ona af were tae aie tes Near Macleod. 
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REGULAR GAUGING STATIONS—Continued 
BELLY RIVER TRIBUTARY BASIN 
Index Stream Location 
Number 
DAD ssauine Bally river ote ee see eee Near Mountain View. 
DAT owe. os Bellyiviver Gi. 0 ee eae ee At Stand Off. 
DA Ds.2 2 ones Christianson ditch....taee aca ae Near Caldwell. 
5AD1....... Mamiicreelo res Porte eee Geet ree At Mountain View. 
WATERTON RIVER TRIBUTARY BASIN 
BAT i ees: CROOKEC Creer. on). Rees eee ae se Near Waterton Park. 
5ADio. SD ryaroon-river.. : .i.camaeemernier eee Me os Near Fishburn. 
DA Wao aasse Waterton river...) ae els ween bn Near Stand Off. 
DADs. ca stens Waterton TIVer.. Sheree ete tee ee ee Near Waterton Park. 
ST. MARY RIVER TRIBUTARY BASIN 
DA Ha, . sate: ARES aii) by Cong CANA Lig tc fants tae coke At Kimball. 
ATE o. cake AMRe sndeleGCo,e canals ve ees tee Near Magrath. 
BA Hitaece WAG AS STC Lateral CANAL ee oct ni wie bee Near Magrath. 
REA Lube pad: Ae ANG Le WO ne CAN eens ON cen hs At Spring Coulee. 
5AEo.4...... Ganyon creel) ens ee ies ete Near Many Glaciers. 
5AHiz....... Fillers Bross Gite eer e ee etree Near Boundary creek. 
5AEig....... Jensen and Powell lower................: Ditch near Taylorville. 
DA Fiisei. see Jensen and Powell upper................. Ditch near Taylorville. 
5AEHse....... TS CYER KO he Ae A as, A, At Cardston. 
5A Big scien PINECHOUNG, CEOCIE. 5 cet cio ack wee v- seeds Near Spring Coulee. 
5AE ....... Pothole creek (ower) )< 3.0.) ses... ton At Russell’s ranch. 
SAT ne. 2: Pothole:creelk(upnerys. 6.5. ok ee se Near Magrath. 
SAH ieee: Ro pinerce kate et ee et Nodes bye At Powell ranch. 
5ARy CLD ee MAP VADEVOR 9. cgi ic hun Palas Ae haere ane oe Lite Near international boundary. 
DA. igen SLA WaT verrveriee eee ck, nt tbe Near Lethbridge. 
SA Mo.5ete..0 SwittOurrenterceke sey. he heck Bie en At Many Glaciers. 
5AEo.6...... walt, Carrent, Creek. .f sti ien # oee ee Lea At Sherburne. 
5AG. .|Taber irrigation District canal.......... Near Chin. 
5AKo.3 .| United States Reclamation Service— 
eh wlary canaltes +70 eee a At Hudson Bay divide. 
5AEo.1...... i radar i ha ee nd Ne At intake. 
5ARo.2...... Sipe SO, WOR OE ord At. St. Mary crossing. 
LITTLE BOW RIVER TRIBUTARY BASIN 
vAGeeess. | ICCle- BOW INVEl ster onion) sameeren Near Carmangay. 
BOW RIVER TRIBUTARY BASIN 
Di Dig tee DOW raVelar street ae ee coe ces PET At Banff. 
Vedi Vien oe BOWenlverts ai oer bee ok see oe: Near Bassano. 
OD Elgar BOWsEIVE!; eo. oti ace eats cere At Calgary. 
Dist epee BOW TIVED rose eee en ee. ee At Kananaskis. 
gB.Daniere: Gastade Tiverton eee At Bankhead. 
BAe ae Cale anG.t WOO. S:CANA) ah oe dt ce Near lake McGregor. 
DUT. moe C. P. R. Co.’s canal, north branch...... Near Bassano. 
OD Mite C. P. R. Co.’s canal, headgates.......... At Calgary. 
TGA Pace t C. P. R. Co.’s canal, east branch flume..}] Near Lathom. 
‘C2 Pee med C. P. R. Co.’s canal, Springhill.......... Near Lathom. 
SB Maar sane C. P. R. Co.’s canal, Springhill......... At Ogden. 
Oil (ieee e | LLDOW. TIVOire eee teee ne ee eee ee At Calgary. 
Did as. eee ELDOW TIVE? 4. hicaete ee oon ee At Fullerton’s ranch. 
GSD Be Aas Highwood 'riversa- ete ee. Near Aldersyde. 
OBEos cee Kananaakiswityeri secon ee vei. axeece Near Seebe... 
SB liso ss intitle Bow oitch Ge erent e so xe: - At High River. 
OMe sen. SkehHoil creek*’s. 42 cise eee Near Gleichen. 
SB Oy. aie os SOLA Y PIVOrS. oc. chase ea eee ates ee ote Near Banff. 
SBCs. see: ppueay Creek...c oifeh. cea aae At Spray lakes. 
SBCs... un Bplay TIVEr).. sks eee ne ee At Spray lakes. 
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REGULAR GAUGING STATIONS—Continued 


SEVEN PERSONS CREEK TRIBUTARY BASIN 


Index Stream Location 
Number 
Beiisie. ck) Denbigh Ae Gs GitCh cuctes woes sedis pen Near Ranchville. 
OAHss....:; PANAC ISO CLOGK wo. e uceits ieee s care ree Near Sevenpersons. 
Nia Ce Sevenpersons CrEGl..)s..0<:< 01 con caek ees « At Medicine Hat. 
5AHs3s...... mevenpersons creek 275.56. sce ss wees dei Near Sevenpersons. 


ROSS CREEK TRIBUTARY BASIN 


AT at sales 3: Mise’A. Hy Brownditehs-. sso. ss. ',.|Near Eagle Butte. 
DAHis......; Bullshead exeek: . 2.3... sue oie eee ',.|At Johnston’s ranch. 
5AHoe:...... Mira nln. Clarice Gittl. sss stiecpeten dds Near Little Plume. 
5A Has...... PCI DELON CLLCI etek ois ia atom aide Near Eagle Butte. 
eee lice WOMIster OUCH. ac.) cos cae ela aes: Near Eagle Butte. 
‘oS EP ee ees se PINMO Te NOL: GILG vec, ete bie gne's Near Medicine Hat. 
0S Cae Je ivnirinnan lateral GitGn..sa.o/s sda. Near Medicine Hat. 
ties s- ide 1h. Drinnan south: diteh «.. 0.0% weed was Near Medicine Hat. 
5AHis......|J. K. Drinnan south lateral ditch........| Near Medicine Hat. 
5AHs37...... WGTOR) VeEntre. Creek... 2. one neon et ia as At Norton. 
2 Oss CLOG: nucdi cnr as Oe tee re li At Irving. 
5AHse...... IRORELOL COLES. os ithe cio ah ee eee At Pashley. 
BATA) cic 02 Starkiand: Durtow aitelise.. +s ncse, . ced. From Bullshead creek. 


RED DEER RIVER TRIBUTARY BASIN 


Be Ses BGS Chee. nu dh,. 5 eens oe ee oe ois Near Wardlow. 


a oe Berry creek east’ braneli.... ce: os i ss Near Wardlow. 
SOL ee Bimamanrivercy 4 cote. Os Near Blackfalds. 
BOD. tes. WKroehilia creeic. «0. tenuate oh as: Near Drumheller. 
ORL. oe 3's ted: Deer rivers 8 22. er Pie. Pe. At Drumheller. 
Gh ee Dveuelcemriver:) piers t aes el At Empress. 
Oe ROCs DCCITIVEr (ee ieee te ee. At Red Deer. 
DOEs......- NVOMERTIEMLILVOLS. ona fen» Gis cle es ese ole: At Beynon. 

oy re SVIVER CrOG 02 yy oh, hemi bas | Pte Near Sylvan lake. 


SWIFT CURRENT CREEK TRIBUTARY BASIN 


13 0B eee ‘Axton east.ditoh Siteee. Me. end eee Near South Fork. 
5SAD::..... Axtom norti ditch), was =k hoe eek hee Near South Fork. 
BED sive.35. AREOI WORE CILGIL. A 4. nnn ae ere eh, Near South Fork. 
DEH Ds7...... Peer reen Gi6Glhe Ao ak ae ek ie Near Swift Current. 
BA Dis; 2...: Ge i. Hawkins ditch....4...............| Near Leitchville. 
BE Dit: ...0s Pies Ones CItCh. tac acc hare eke Near East End. 
EL 1)33....%. (Pe Ne Wisi CIC «akin. teers Le At Klintonel. 
154 0 re PST Rer DOL Cite a nates tea ee Near South Fork. 
MOH D19...... Parkermouuicdiien . 265. ss brb da genes Near South Fork. 
E392 as « D-H Pollockieast ditch. 4.4... 0... Near South Fork. 
150 0a Dan SPoliock west iditehs. he. 6): Near South Fork. 
5HDs...... Ke mine ae cite s. ;tis< eee es nee Near Leitchville. 
Dog: ss. 0 Stearns pros. north ditch. 70. .)...020. 23. Near Leitchville. 
V1 80 ae Stearne bros. south ditch = 7 A%. ose, Near Leitchville. 
BIT) 94.060’ C. E. Stearns middle ditch..............]Near Dollard. 
Bi Des... ... Ce Babtearne north ditches. eee Near Dollard. 
OG ee Cel aS teArns souticaincla wae: Near Dollard. 
eS Wil o CUTTEMUCTCOK: 2 eda we ef. at Uae ane At Sinclair’s ranch. 
OE 6:5 «00 SWilor eur rene ELeGiiy Gale al ee een Near Swift Current. 
0b) Bera Write Cite nak aids oe. lus cock LaNeaD Klintonel:. 
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REGULAR GAUGING STATIONS-— Continued 
MackKENZIE RIVER DRAINAGE BasIN 


SLAVE RIVER TRIBUTARY BASIN 


Index Stream Location 
Number 
PN soon ite Slave river’ v.ccsh cece cee ee eee At Fort Fitzgerald. 


PEACE RIVER TRIBUTARY BASIN 


TELE e,. e TIPEAGE TIVEL:..00 6 eee eee eee At Fort Vermilion. 
VG see haa Peate rivers... ..<. soe eee At Hudson Hope, B.C. 
(AG 2.8.. | Péacerivers io. (nee eee At Peace river. 

(RS Aeneas Smoky ‘Tiver.: 1h.eeee ee ee eee eee, At Smoky. 


ATHABASKA RIVER TRIBUTARY BASIN 


T Bibi ee see Act al ers cover yC ee At Athabaska. 
(AD eAthalbaskarriivie taser eee amen At Entrance. 

(TAASi ee..5..| Atha baskay Inverse nee seis eran ee eae te At Jasper. 

eM ont ok Haste Craiiie civic aye ene ate eee Near Enilda. 
(GA? ic. hl Flatieree eee ee ee oe Near Boyle. 
(GAZ... 2.2.3 Platicreelks eee eee Near Donatville. 
As ga Ae Heart: fiver ic eee ee ea a Near High Prairie. 
(oh eee | Iroquois Creéki.ae ee eee ee Near Aggie. 

(fist <n ey Lésser SlAVé Vivier: oe en cits Ae 520 At Sawridge. 

TBAB on 6 - Lobstick*rivers.. eer Near Entwistle. 
(AG. oc. 52|MeLeod riverse. .a ee eee ee Near Wolf creek. 
(BBe....s-|Pembins river. (2 er At Entwistle. 
TAA 4. Ae Rocky rivets. 63:02 ee At Hawes. 

CAAS Sie oe Snake Indian rivers--eeeee eee Near Bedson: 

Wiley ei oO, on: Sucker (cree cae eae Near Arcadia. 
CD sGinae se West, Prairie ivieta ee eee eae to Near High Prairie. 


Mrssissipp1 RiveER DRAINAGE BASIN 


MILK RIVER TRIBUTARY BASIN 


11AAo°3..... North branch Mollie eee ee Above outlet of U.S.R.S. St. Mary canal. 
11AAi......| North branch Milk river................|Near international boundary. 

11A Ao-1..... South branch Millerivers ieee e eae Near international boundary. 

11 AAg*2.....| Milk river... sas. eee ee: At eastern crossing. 

ILAAS:.:.). 1] Milk river: (242 ee ee Milk river. 


LODGE CREEK TRIBUTARY BASIN 


LIAB»......H. T. Clark north ditch....4%..4.)....-.).. Near Hagle Butte: 
WA Bs0..3.-.H.T. Clark south ditch ae ee ee. Near Eagle Butte. 
1A Ba........ english ditch: (a7 ae ae eee Near Thelma. 

TTA Bas... 2: Grege ditehia.. ener eee ee Eo Near Govenlock. 
WABs...:... DAs Hammond duchies eaee Near Govenlock. 

LIA Bis....2.30. 40. Hart. diteh.e eee eee Near Thelma. 

LIA Bg....-. Hart north ditch ae eee Near Thelma. 
L1ABes...... Hart south ditchs cee eee eee Near Thelma. 

ITA Bogs. «Jahn diteh.: .3.52 wee eee Near Govenlock. 
11ABgy...... Legge north branch, east ditch. ........ Near Fox. 

11AB4...... Legge south branch, east ditch.......... Near Fox. 

A Tat pois Leg ge Wwest' ditch Wee eee eee Near Fox. 

TEA B62 e's Lodge treek 24 4ehe Anse eae ene Near international boundary. 
THA Bagi... Lynch ditches 2 eee eee .. Near Govenlock. 

TIA B;;.....- McCann ditcha.ons ia eee eee ae Near Fox. 

PAB. uss Middle ercel. 4.2.0). sae eee At Down’s ranch. 
BAB. tows Middle creaky. 0) tt ae ee At Hammonds ranch. 
PAB (....) Mitchell lower ditch an aon ee Near Thelma. 

TA Bigs. Mitchell upper ditch (= ae ee Near Thelma. 


PA asta gv be hell Bros, diteti, sae ee eee Near Thelma. 
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REGULAR GAUGING STATIONS—Continued 


LODGE CREEK TRIBUTARY BASIN—Concluded 


Index Stream Location 
Number 
ee seg NL OC ICrertGlYs.” .. cise cone Nes 48 Sh be aoe saawes Near Thelma. 
Seeger PMU AL PEC iat ok ote. Nase eae ol E.owigiets 2 3 Near Eagle Butte. 
BAS sco he LE CRONEY GIVI. fo chang: ei chesun ti eub oracle ee Near Govenlock. 
ABs... elds ead Gast ditch J7..2.. 2... sous ~.+...| Near Thelma. 
Bee eee A RROAC WEEE CLEVCH ee hoe oe eo einrne cute « Near Thelma.. 
UE are LOL CLOG) na eaten = oe ote i a0 dlo A Os Near Eagle Butte. 
11ABoe......|Spangler M. M. and J. M. ditch..........] Near Altawan. 
eee parte el kel CEG or A ogo euics ofc pn ce. wi, mn eet At English ranch. 
MPA ae tea We VTIP DE GItENy o£. 2; cn ke AER Gs ARES Near Battle Creek. 
BATTLE CREEK TRIBUTARY BASIN 
GE 60-o OSOREr CIUCI Ac one pubde lees Aas Near Nashlyn. 
Py s27 eek | DALLLG CTEER. >. ce RA Ba a At international boundary. 
Be Eich DALtIG. CLeGLE nan 4 ac ie ee aot os At Nash’s ranch. 
MUA Beet. - Batilerereclcpew enema eat oar At Tenmile Police Detachment. 
Pe isigh are taal GivCl te ee en en ee Near Battle creek. 
11ABz; Crlenriqte Dros CIbCH nie ee tees stuck Near Consul. 
11ABi2 Harmon Henderson ditch..<: 762000 - «+: Near Battle creek. 
Mer ey eect OPS LIe CAST AS LCD 5 coco. cculan Sts sscmaciena astinantoui ri Near Coulee. 
1A B33......| Leslie westiditch............ .| Near Coulee. 
fiw...) Marchsall and Gaff ditch .: ..4 226.0... Near Battle creek. 
ever hl 4 VLC KInNOn CItEli », octet) One - Near Consul. 
N 


> _|Mull east ditch 


Year Coulee. 


RA Pees eee La) west GitCh. :. . See hav Odbe ee dss Near Coulee. 
Mee see eet ir et ATSONAGe Citchiee....GUiiie Jabars!: Near Battle creek. 
Ads siete et atlerson Gitel ss ho le eae tes Near Battle creek. 
11AB3s......| Richardson L. E. and 8. R. ditch .......| Near Consul. 
11ABz2......|Shephered Bros. east ditch............. Near Battle creek. 
11A Boo......|Shepherdd Bros. west ditch............. Near Battle creek. 
ee sta DAnclcr A Ms, GILCH «Benet eon cauA eds Near Coulee. 
TVA Bis....../Sterling-and Nash ditchs.:i/c..........|/ Near Nashlyn. 
1ABea......|Wilkes R.W. and W.J. ditch.............| Near Oxarat. 
er tagse ey Y LLSOt) GAtCH ....: 5 4 eee. ee ee Near Battle creek. 
11A Bg;......|Wood and Anderson north ditch......... Near Coulee. 
11ABes......| Wood and Anderson south ditch.........|/Near Coulee. 
11ABo4 .{Wood and Anderson west ditch..........| Near Coulee. 
FRENCHMAN RIVER TRIBUTARY BASIN 
RAC coche | ATMOSLTONS, CASE GItCh..w..s oe oe oe os aes Near Murraydale. 
Pea Armstrong -west-ditehs coke of ete ees Near Murraydale. 
eS eet eee PEASE TOI CLIGOle leo, ie 2 5 ue ee Aaland Near Dorrell. 
BAC a ae ale BOrth, GitCh. os... 35.0 Se eee Near Nummola. 
Bre Cate ee LOA Le SOUG OO TEC ie debe, een teetnreorereeeet oe: Near Nummola. 
MiP leas. cyt] DEIAN@EIPCTCE Ka. 3. ..ccteee okie oa pe dae Near Oake’s ranch. 
ME Sot a DOling broke GitcDisan.« victoria tonne. Near East End. 
BAM ae eo el PULL IGN 4.5. Padeecd eee venti es Near Ravenscrag. 
PLAC 6... -04-\Clark and Thompson-diteh... o4.a0.¢4¢. Near East End. 
EAA Sire OSS Che ME CitCliig cess cdulaw tht oye me | Near Dorrell. 
USL eat OS orl te Lec) «a en oe er re a Near Dorrell. 
T2407 De VPC ROBIE 5: biti wwe ~ Saldietee: AR sede At Drury’s ranch. 
BANC Se ee HDONNICL CEOGK os oan an arn Gwe oia L hades Near Val Marie. 
UGE RE a WE Coe Bile an ca ec) | nee ae rerer: een ete & fer Near Consul. 
11AC; ..|Enright and Strong ditch................]Near East End. ‘ 
11AC3 oR eR Ive Pere mice iS Foi. babaienis Oe septs At Drury’s ranch. 
Bais oe PONC MMS N TVET Suc guatashsiohe chee Spa ld At Drury’s ranch. 
BA 5 bs es BV ene nM an Piven. Kien heh ke ean es At East. End. 
Bee a1.2) PPCNeN aN TEVED... cic sco cdo bone unseen At 50 Mile Crossing. 
aie TP emCHINGFIVEls. 1 cs ke eee ke At international boundary. 
eet ose. o Wearneyt broseditenl... cs. .e. ss seean ia: Near Kealy Springs. 
I1ACip......|Maple Creek Cattle Co. ditch.. ........ Near Oxarat. 


8 sete oe NLOLEISOD. 2008. GIGI, occ». cece. e-oseomoi ie 200 Near East End. 
ious.) | Ge NN. Morrison-diteh,. .3....0e2s0daah Near East End. 

BRA ay eae CANE CIGGl on ie obi aun ey id bo en te, At Ravenscrag. 
earch (ono uroner east Cites... 2 ets ck At East End.. 
Beet OLrONe West CitCH .....6% 5 o.da ewes « At East End. 
PIACS.... SUCKOMULEC I Maine tt wate hc Sonat eta. At Gilchrist’s ranch. 


eee ee SS 
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REGULAR GAUGE STATIONS—Continued 


ROCK CREEK TRIBUTARY BASIN 


Index Stream Location 
Number 
11AEo:1..... Bowery ditehyoc.ce anc tea eet tee Near Barnard Mont. 
JIA Ko:3:.2.5 Horseicreek eee eke eee Near Barnard Mont. 
LUA ee McHachern creek: 2.00 eee oes cu ees At McCoy’s ranch. 
11AEo-2..... Rock:cretliy eek ee eee siege Near Barnard Mont. 


MINOR DRAINAGE BASINS 


ANTELOPE LAKE BASIN 


5HAgs...... Brid 76 Creek es cas © ee ened eae ier At Gull lake. 
5HAg9...... Dimmock Bros. north ditch............. Near Dimmock. 
SH Aw es Dimmock Bros. south ditch............. Near Dimmock. 


BIGSTICK LAKE BASIN 


5HAo7...... Adams north ditch. 1/,-7.20) ene ee Near Cypress. 

SH Ags.:>..-iAdams south ditch...) 52. ee Near Cypress. 
5HAgz...... Blair diteh ..27.2\-2 lick ss oe ee Near Maple Creek. 
SHAa.....: Dixon ditch... ¢. iio) ee ee Near Maple Creek. 
5HAoo...... Greely Stewart and Dixon ditch.........]| Near Maple Creek. 
5HAg...... J. Mitchell ditch. ...).0ee ee ee Near Bigstick. 

BH Arges: so: Maple creek. ....[3..../..235h0 Gee con eee At Dixon’s ranch. 
DEA OS: hee G, Pollock east ditches. eoee see. Near Cypress. 
SHAsiTs.. 4. G. Pollock west ditch. ser. netee ae Near Cypress. 
5HAs:...... WA. Small ditch?:.3, eee eee Near Cypress. 
5HAs...... A. A. Small ditch. 2... 22 Near Cypress. 
5HAsr...... I. H. Williams ditch -]5-7ee eee Near Maple Creek. 
BH Ass. ce. I, T- Wilson ditch 2 432-.4-0202 toe Near Maple Creek. 


BITTERN LAKE BASIN 


STAs Ia. . Big Hay lake diteh=7.,e-sorc ene Near Millet. 


CRANE LAKE BASIN 


SH As:. 3. 22.) Bear creek. yo... eee At Unsworth’s ranch. 
5HAss...... Beveridge east ditch.................... Near Skibbereen. 
5HAo...... Beveridge west ditch................... Near Skibbereen. 
5HAsgs...... Braniff ditch; 45.4)", eee eee eee Near Piapot. 
SHA. .7 1 Cumberland ditch... 20-4 eee Near Cardell. 
5HAw...... Fearon diteh }4-3.9 yee Near Cardell. 
5HAs33......| McCarthy, Bertram and Salt east ditch.| Near Piapot. 
5HAz...... McCarthy, Bertram and Salt west ditch.} Near Piapot. 
5HAgs...... Moorehead ditch....................000: Near Skibbereen. 
DH Agi Needham '‘diteh.). 73) {teat eke Near Piapot. 
DHAss... > ...|'Tranter north ditch... 004) eee ee Near Skibbereen. 
ORLA ce). ac Tranter south ditch..................... Near Skibbereen. 


EAST FORK LAKE BASIN 


11A Bags. . (Ie Ar Ge Brown ditch jee wee Near Divide. 
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REGULAR GAUGING STATIONS—Continued 


GREEN LAKE BASIN 


Index Stream Location 

EATS e805 voc LE AMINES: WeSb GIECH ohisjaies's sip orci anjeeloieles Near Battle Creek. 
HAY LAKE BASIN 

BELArs.%..... . auc vier. GItch: 2,35. Seo eer eee Near Maple Creek. 

‘ls &. VY ne GR. Hammond east ditthe isc. .s cso Near Maple Creek. 

me Ads... Ger. Hammond west ditch... s.5/..<. Near Maple Creek. 

Beet N46 2 5hx 5 Peacock tast ditch... 245 esse teh Near Maple Creek. 

5HAg...... PERCOCK WESt, CIGD. 5 4 fy este we ev ecieee Near Maple Creek. 

BLA sso... 5 Miclaleast, diver: wtenetecs cece case saan Near Maple Creek. 

SEAs7...... iN a ewasG CGC... 44s «vie kee oma eae Near Maple Creek. 
JOHNSTON LAKE BASIN 

SS eee IN OGIMEH ELCOR racine civclsc ccs ecaw cin alabwiss Near Vanguard. 

EE ee eee WGWELCTOCK: caso cc ceed e Ski ne tee" Near Gravelbourg. 

erm VV OOU! LIV Ol csi sencleisiacc nk conte ed aa ue ce Near Gravelbourg. 

LAKE OF THE NARROWS BASIN 

BAG eas Gordon, Ironside and Fares ditch....... Near Crane Lake. 

SH Ass....... LOT ELON act got. ees Ne ee er rE a, Near Skull Creek. 

5HAz7......|Nicol and Heffer ditch..................] Near Tompkins. 

OliAis...... ed ereeicnestee ies eee tees Fe eee .....{At Doyle’s ranch. 
LENORE LAKE BASIN 

SGA So Midi net Creeks cain. sn aneoa ci eniee ora Near Verndale. 
MANITOU LAKE BASIN 

BAe 5 ev ane Leen CROSS ie cja. ce: A ON IRR 2 Near Yonkers. 
PAKOWKI LAKE BASIN 

A ae (AME ICTEOK tu ape A hosts sald ene ne. TARAI Ot % At Richardson’s farm. 

A ee Mey DAG CONIEE? acc sab temas alee as Near Orion. 

LM ie ae PU AUIS ELL UC Les wtaptiod scl ace Soke Ge cee one a Near Orion. 

EOE Sess oh ok pS LEV neal Ji a Wir ol 6 bee eee aa Negri rOy ts A Near Orion. 

BTS, « cists 2 Ketchunitéreeks snetnG os Seen, car Near Manyberries. 

Pees eceen eh Tencer Cite. eee... leans Dei eae oes Near Manyberries. 

ASE gs 5 a's TRtia tim Greek aes so ..sts toa reals ny eee At Jacques ranch. 

ME 02. «pars VLANY DErries Creek scsi f5 os ce ssien a eens At Brodin’s ranch. 

Pr ye eatin | DLO LOAnibClisa :hic.cs ds. Sipe a eats yee Near Catchem. 

Riots eet TLODCLES CLLCLY (sais nets > wreidig asco esti een Near Orion. 

BAN Ssh. a s's « Were SIG ELD OIGCINS bettie hy te hc eee Near Manyberries. 

TGS sees s Wieant south, Gibcbic Iya. cose aie one Near Manyberries. 


PONASS LAKE BASIN 


o. [e, (0) 100) 8 ©) 4 (0, #1 0)0) 6 0 10 18 (6) 2 ee) © 6 


Near Ponass Lake. 
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REGULAR GAUGING STATIONS—Concluded 


WILD HORSE LAKE BASIN 


Index Stream Location 
Number 
11 A Aje....0.| Heydlaufis-ditch. 22.2. apse oe ee ee Near page Creer: 
LiAAancdkes |(Saee Creek a yn5t cea ee eee re Near Wild Horse Police Detachment. 
11A Aj9......|Simpson Bros. east ditch................|Near Sage Creek. 
11AAs+...4. ASinipson Bros north Givch= =... see. Near Sage Creek. 
11AA.......|Simpson Bros. west ditch................]Near Sage Creek. 
TLAArs.a. | Wiley, Gast CIbC NG es earth ete. ae bs Near Sage Creek. 
11AAis......|Wiley west ditch...............:....+.....| Near Sage Creek. 


MANY ISLAND LAKE BASIN 


5A Has... Os Drinnanieast ditelte-s-s.)s2..6 0). alNeat Walsh 
VUE hinn oO, iDininvatin saver biel... 2450, aenanese Near Walsh. 
AC Elana iter: DA Drinnanesoutn dite. tee eee Near Walsh. 


MISCELLANEOUS GAUGING STATIONS 


SASKATCHEWAN RIVER TRIBUTARY BASIN 


AO See ee: Carreuriver . 62.5 cs as + avedee tee Gee eee OR eetee Trivers 
Near Kinistino. 
Foci tke Marcshcanall’...9..:...25c. een ee BIUNeGarekcnistings 


ST. MARY RIVER TRIBUTARY BASIN 
ee Se Swit eunrent creek. -: ..45 secs een Near Shenolimes 


BOW RIVER TRIBUTARY BASIN 


et Oe Fortymiule creek... 20... nese eee | Near bani. 
Whe eee Jumping pound creek....................|Near Jumping Pound. 
es eo Spray river lower station................|At Canyon near Spray lakes. 


RED DEER RIVER TRIBUTARY BASIN 
chide tate ees: PLT Vi CLOCK (cca 2 oneness ee eee ee ee ES (eT e1cLe: 
MackENZIE RIVER DRAINAGE BASIN 
HAY RIVER TRIBUTARY BASIN 


ARE Sae aie eee Hari TIVEL..<sj.casas 4 detae eA a ee eee INGSP Alexandrasl alls, 
PLAY. PIVEN Sok ae x ces Oe ea eee Ce Near Hay River (lower). 


SLAVE RIVER TRIBUTARY BASIN 
i ces Bre: Rocher Fiversige cess. 0-2 ete bee] NGan Ghipe veer: 


PEACE RIVER TRIBUTARY BASIN 


A Eee Quatre Fourches river...................|Near Chipewyan. 
SEE ere Sir Gu cree les... ermmaamennareny seer cucne eee cs LARD OAL Oe BIDET 
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MISCELLANEOUS GAUGING STATIONS—Concluded 


ATHABASKA RIVER TRIBUTARY BASIN 


Index ~ Stream Location 
Number 
. ae esser plave river. pce ee eee (AG Mirror landing. 
MD ese Sys Lésser S1AVe Liversias: e205 2 csc eee o>’. At Saulteux rapids, 
oS eee IMaskitarcreek nee eee eens cal Near Hntrance: 
3 aaee SuaTINe .1Ver. sec eaten. Lee ota: ear onaring Junction, 
Mississipp1 River DRAINAGE BASIN 
BATTLE CREEK TRIBUTARY BASIN 
Meee Varchalland Gatti Gitchinis. sabeeelae.- N. E. 33-5-29-3. 
|) See SDT LER O ULE Camere Meer eRe eet te A 6-7-28-3. 
FRENCHMAN RIVER TRIBUTARY BASIN 
Pa oe as COULCH SST AANs ae eklse 44.0 2h S.W. 4-1-10-3. 
Minor DRAINAGE BASINS 
PAKOWKI LAKE BASIN 
ja Pakowki UG eae ote IN Orion. 
GAUGING STATIONS WITHOUT DISCHARGE RECORDS 
Newtson River DRAINAGE BASIN 
ASSINIBOINE RIVER TRIBUTARY BASIN 
Beer ema Shallowilake vy tns. fcsax ewe as ome cues [Near Weyburn. 
SASKATCHEWAN RIVER TRIBUTARY BASIN 
| 
Prec. coer Waterhen lake: +... .cacteemer sienna! At Young’s farm, 
NORTH SASKATCHEWAN RIVER TRIBUTARY BASIN 
MO eee eae iByaayrere ail IEWIWe Meet ed eae oh om ee 6 a aelee Near Mundare. 
OLB pease. «2s Coolmine lakez.c.ricuyes.4 vio. eee Pe | Near North Cooking Lake. 
BAI Alene on « Pia pre rul Keree ey. hee one hve Near Deville. 
PENG ee ea ackiich lakes ee te eel ear Meota. 
NIB) in omer ge Ley ce VV 2) (DATEL cose, otacoverezZezie anes uoesnaypureeatlousis At Wabamun. 
IG IS5. 4s. 25's ed aA renee Sele. fini ak. che een A IRR nes Near North Cooking Lake. 
OO ers os Pe A ean eee Picket ee ge, Near Warspite. 
BOW RIVER TRIBUTARY BASIN 
Bs pat eae BO Wary CUM twee TL eot a ees te hare Rat oee Near Cochrane. 
el OFS ae aneae Lake Minnewanka................-..-...|Near Bankhead. 


US ee an Obie lta Sede he aa ody eats Eanseers ee At Spray lakes. 
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GAUGING STATIONS. WITHOUT DISCHARGE RECORDS—Continued 


ROSS CREEK TRIBUTARY BASIN 


Index Stream Location 


DATion eee. EPlkwaterilakews 20 are core ee At Lusk’s ranch. 


RED DEER RIVER TRIBUTARY BASIN 


5] @) € Pet aie |Sylvan fake ee ee GR Aoi ce ae Near Sylvan Lake. 
MacKENZIE RivER DRAINAGE BASIN 
ATHABASKA RIVER TRIBUTARY BASIN 
COR geese BSH VES eve. Sos ke a em eS ee Near Stocks. 
.EGiee besser Slave lake... 2.2.00. fhe eee At Granard. 
MississippI RivER DRAINAGE BASIN 
FRENCHMAN RIVER TRIBUTARY BASIN 
11A Case. nC ypress lake (north)... ones poe ee een Near Consul. 
1ACGre. sicypressilake (south)...cg. 2+. ok eee Near Consul. 
Minor DRAINAGE BASINS 
BIG LAKE BASIN 
SUM Gi peor, Be SIS LAK .o53. ss -:da wit meres Serene meen [Near High River. 
BIGSTICK LAKE BASIN 
BEA seins [Bigstick lake cc acSenw eats 0b re neeae Near Maple Creek. 
BItTERN LAKE BASIN 
HR Agsosees 4 Bie Hay lake: ssiave eeeeeree atenese Near Millett. 
DAG enone e Bittern lake. 2G .eee ee ee Near Bittern Lake. 
JOHNSTON LAKE BASIN 
GP PB Pa cee .Johnston LQG. ahKs oh lesele hha oie ee eee Near Gravelbourg. 
LENORE LAKE BASIN 
pS Naveen Lenora Jakes scone asic eae |Neax Verndale. 


LITTLE MANITO LAKE BASIN 


Ny Bat ELIE tetera ee | Near Watrous. 


bat 
Come 
ny 
Ee 
hte 
cr 
ct 
— 
(qr) 
~ 
=) 
=" 
ct 
° 
= 
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rr 
la) 


Report of the Director of Water Power 73 


GAUGING STATIONS WITHOUT DISCHARGE RECORDS—Concluded 


MANITO LAKE BASIN 


Index Stream Location 
Number 


BCVA S. 6 i's. 0 Manito IA k@ Rei te. ee eee a7. tty Near Yonker. 


MUD LAKE BASIN 


Near Macleod. 


PAKOWKI LAKE BASIN 


Near Etzikom. 


PONASS LAKE BASIN 


ETAG ST a ste = OURS RICO sere oyt. eas cl © Shojo noses Ah oS. vcerens Near Ponass Lake. 
QUILL LAKE BASIN 
MMA A Sar nye HO )ITLLT AA CLs thas: Wee yeah Cis Sey eek aie ble anos Near Clair. 
NTA Soper e eC OUI LE SR ICOL che LS anan ates subs! Sages let isis wis oassahs Near Quill Lake. 
RANCH LAKE BASIN 
DMA Gs. ie oats Ranchela kee ssh. mica cea eee Near Lenore Lake. 
SULLIVAN LAKE BASIN 
DRE Tne 2063 ore SEV Oye came ea Seis dw ee aly Aes fe susta wae Sullivan lake. 
THOMAS LAKE BASIN 
SE Bra...) [Thomas L1G HOSA soak. nie alee es. Sone Near Viking. 
WILLOWBUNCH LAKE BASIN 
1A Bako ion « Willow bunch la kein ccc ances anes ssses Near Viceroy. 


POWER AND STORAGE INVESTIGATIONS 


The power and storage investigations in the provinces of Alberta and 
Saskatchewan were carried out under the joint direction of Mr. C..H. Attwood, 
district chief engineer at Winnipeg, and the undersigned. In this manner the 
direct personal knowledge of power questions in these provinces which was 
obtained by Mr. Attwood during the number of years he had them under his 
charge, was taken advantage of. At the same time the direct control of the 
district chief engineer at Calgary proved of value in questions calling for imme- 
diate action or continued field inspection. 
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The power activities included :— 


1. Taking over and operating lake Minnewanka storage during the season 
of filling the reservoir. 


2. Co-operation with the Winnipeg office in sending a party for power 
investigations in the district of MacKenzie. 


3. Further investigations at Bow Falls power site. 

4. Co-operation with the Calgary Power Company engineers in an investi- 
gation of Cascade River power possibilities. 

5. Investigations of three applications for use of power site on Crowsnest 
river. 

6. Investigation of proposed use of Belly river for power in connection with 
grist mill. 

7. Special office study of the power possibilities of Bow river and its tribu- 
taries above Calgary. 


Operation of Lake Minnewanka Storage—In 1912 after complete surveys 
had been made, a storage reservoir was created at lake Minnewanka by the 
placing of a dam at the head of Devil’s canyon on Cascade river. This has per- 
mitted the storage of flood waters of Cascade river for use in augmenting the 
low-flow of Bow river at the plants of the Calgary Power Company situated at 
Kananaskis falls and Horseshoe falls about thirty miles below the mouth of 
Cascade river. | 

In the spring of 1921 this branch was requested to take over from the 
Calgary Power Company the operation of lake Minnewanka storage during the 
filling season as it was considered that such action would be in the interests of 
the public. On April 23, the branch assumed the responsibility for the filling of 
the reservoir, it being understood this operation should be completed before the 
opening of the tourist season in Rocky Mountain Park, which is about July 1. 
On June 12, the lake had been raised to a level sufficient to cover the unsightly 
mud flats and on June 25 it was brought to upper regulation level. 

Another improvement brought about through the co-operation of the Domin- 
ion Water Power Branch and the Dominion Parks Branch was the cleaning up 
of the unsightly surroundings of the dam at the outlet of lake Minnewanka 
storage basin. While the work was carried out by the Calgary Power Company 
the initiative in starting and the oversight of the work was left in the hands of the 
Dominion Water Power Branch. The work was accomplished to the satisfaction 
of the Dominion Parks Branch officials. The results of our operations in this 
area has been a great improvement in the appearance of one of the beauty spots 
of our National Parks. 


MacKenzie District Survey—On March 28th,. 1921, acting on instructions 
received from the director, Mr. Attwood and the undersigned met at Winnipeg 
i discuss the organization of a party for power surveys in the district of Mac- 
<enzie. 

The following party left Edmonton in April and proceeded north via Peace 
river for the purpose of making surveys on Slave river at Slave falls and on Hay 
river at Alexandra Falls; engineer in charge, D. B. Gow; assistant engineers, H. 
L. Johnston and C. C. Planche; assistants, R. D. Barnetson, H. A. Blake, T. D. 
Burt and a cook. The first two named above were from the Winnipeg office, the 
other four from the Calgary office. The party was some five months in the field. 
The surveys having been under the charge of Mr. Gow of Mr. Attwood’s office, 
the reference to the results obtained will be shown in the latter’s portion of this 
Annual Report. 
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Bow Falls—Bow Falls are situated immediately above the confluence of the 
Spray and Bow rivers in the village of Banff and afford a splendid site for a 
power development. This site has been surveyed and was reported upon in 1916 
when development was recommended with the intake, tunnel, and power house 
situated on the right bank. In 1920 a survey was made on the left bank as it 
appeared that a development on that side of the river offered advantage from 
the aesthetic viewpoint. In 1921, as the Dominion Parks Branch for whom the 
surveys were being made was considering the commencement of work on the 
development on the left bank, more intensive topography was obtained and the 
survey brought to the point where the tunnel and power-house site could be final- 
ly staked out at a few days notice. 


Cascade River.—As has been stated above under the head of lake Minne- 
wanka storage, the flood waters of the Cascade river have been since 1912 stored 
in that reservoir and used for augmenting the flow of the Bow river at low-water 
periods which occur during the times of minimum temperature. In an endeavor 
to increase their power output during these periods of low-flow, the Calgary 
Power Company made a reconnaissance survey of the power possibilities of the 
lower Cascade river. Our engineers co-operated in the field with those of the 
company and the complete plans incorporating the data secured will be filed 
with the department. 


Crowsnest Falls Site —Three applications have been received during the year 
for the development of this site which is located on Crowsnest river in Section 28, 
Township 7, Range 2, West 5th Meridian, about two miles from the town of 
Lundbreck. A survey of this site was made in 1917 by Mr. C. H. Attwood for 
the Dominion Water Power Branch. The report on this survey has proved of 
great value in considering these further applications. 

During the year a new phase of water-power development in southern 
Alberta has arisen. This is the development of water-power to be used in con- 
nection with irrigation projects to lift water to higher levels to place on the land 
and to operate small plants such as grist mills for the advantage of the irrigators. 


FLOOD WARNING SERVICES. 


The annual survey of the snow fields at the headwaters of the Bow river 
was made in May and June. This survey was inaugurated in the year following 
the floods of 1915 and is used, together with the records of flood gauges, for giving 
flood warnings along streams flowing from the mountains. 


ABSORPTION LOSSES INVESTIGATIONS AT LAKE NEWELL. 


Mr. Charles McGavin continued the special seepage and evaporation losses 
investigation of the Canadian Pacific Railway, Department of National 
Resources reservoir, Lake Newell, which was commenced in 1920. Intensive 
stream measurement work was carried on at the inlet and outlet canals, evapora- 
tion, temperatures, wind velocities and other necessary records were kept and a 
full report submitted to the Acting Commissioner of Irrigation at whose request 
the investigation was made. 


CURRENT METER RATING STATION 


The only constructed current meter rating station in Canada is located in 
Calgary. At this station all meters sent in by those making stream measure- 
ments in Canada are rated upon receipt, and after being placed in repair, rerated. 
Rating tables are returned to the owners along with their meters. During the 
year ending March 31, 1922, 104 meters were rated of which one was for the 
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Maritime Provinces district, fourteen for the Ontario district, eight for the British 
Columbia district, ten for the Manitoba district, and forty-nine for the Alberta 
and Saskatchewan district of the Dominion Water Power Branch, three for the 
British Columbia Water Rights Branch, six for the Canadian Pacific Railway 
Company, one for the Canada Land and Irrigation Company, and one for Instru- 
ments Limited at Ottawa. In addition to the above mentioned 104 ratings, there 
were also made a number of experimental ratings with new designs of meters and 
of old designs under different conditions. Reports on these experimental ratings 
were prepared. 
ARTHUR L. FORD, 
District Chief Engineer. 


DISTRICT OF MANITOBA 


During the fiscal year ending March 31, 1922, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
power survey and storage investigatory work in Manitoba, Saskatchewan and 
Alberta, and the hydrometric work in the province of Manitoba and in that 
portion of western Ontario inclusive of and lying to the west of the Nipigeon 
river. 

ORGANIZATION. 


The local organization of the Dominion Water Power Branch, headquartered 
at 231 Chambers of Commerce, Winnipeg was organized in 1912, and the work 
then instituted. has since been carried on and extended from time to time. The 
duties of the engineers and the hydrometric recorders consist of both field and 
office work, including surveys, investigations and preparation of data collected 
in report form for submission to head office. 


CO-OPERATION. 


The organization works in co-operation with several departments of the 
Federal and Provincial Governments, particularly the Public Works Department 
and the Reclamation Service of the Federal Government, and the Power Com- 
mission and the Drainage Commission of Manitoba. 


HYDROMETRIC SURVEY. 


In addition to the regular stations being maintained, gauge readings were 
secured on a number of the smaller streams in southern Manitoba, in connection 
with drainage problems. 

On the Winnipeg river, the gauges at the head of Whitemud falls, head and 
foot of Silver falls, and head and foot of Pine falls, were discontinued, as it was 
considered that sufficient records had been obtained to determine the maximum 
and minimum stages. 

The winter of 1920-21 was mild with average precipitation. Break-up 
generally occurred throughout the district during the middle two weeks of April. 
A great deal of snow disappeared during March and consequently the streams 
did not reach high stages during break-up. 

The precipitation during the summer and fall was about normal with a cor- 
responding average run-off, with the exception that during the first part of July 
a very severe storm accompanied by heavy rainfall swept across the southern 
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part of Manitoba. In drainage district No. 2, lying to the south of the Assini- 
boine river, the ditches in the low-lying areas were unable to carry away the 
water brought down from the higher land, with the result that large areas of 
agricultural land were completely flooded and portions of the crop destroyed. 

The winter of 1921-22 following was of average length and severity, 
freeze-up generally occurring about the middle of November; thought the pre- 
cipitation was not great the run-off was fairly high. A point Of interest is that 
during the past winter the discharge of the Saskatchewan river at The Pas was 
almost double that of the previous winter, while at Edmonton and Saskatchewan 
on the North and South Saskatchewan respectively the discharge was the lowest 
recorded for some time. 

The first half of March of the present year being quite mild, a great deal of 
snow disappeared, and though two severe snow storms occurred during the latter 
half of the month it is not anticipated that high stages of the streams will be 
reached during break-up. In the drainage districts lying to the south, accumu- 
lated ice and snow in the ditches and in the culverts, prevented them from carry- 
ing off the surface water, consequently in some parts of the lower districts the 
lands were partially flooded, but little or no damage was done. 

The following is a summary of the hydrometric work from April 1, 1921, to 
March 31,.1922. . 


REGULAR GAUGING STATIONS 


MANITOBA 

Sta. Stream Location 

No. ° 
ON se A elit DOWN 05 Oe tae tek wales ad ke dens Brandon. 
ME yet oe iN SBI OMNES Tee Gains tsa dies 4 GO als Siete Headingly. 
Be ee ye PLA BSINI DOING o,f re ok aise cok ae wha c lan oe ohne Millwood. 
Bp SOVONS. ts Ny be te he i. Saree Se gl s nme k eet Above Little Grand rapids. 
i Hee er sit bail. Creek. cet 5... sit Linbin. aes ees Birtle. 
“LUO ete, Boyneser oaks ee eae ORE, HER Seres s Near Carman. 
DOME loc Boyne cnanmtelge. v2...g0s c+ Jee. .|Near Homewood. 
dst et LS TORENEGCACL. Mickle. Gali cane tka ure Sinnot. 
TCE yaa larereeR tere ss as ees 3 Oe e.. Kenyon’s farm. 
LGN) Eigen ae AOSRT LOR SA ee ae eee eke Te bo Beers Fairford. 
BOG i enkec Darsalles!s) Sevteen aes Ghia. or de dk. Sanford. 
BREAN TS tok avec Manigovaraty. << dkia case aekaes bed iale Above Wood falls. 
0 Oe eee Mianniedosst..\. aad cet ee See as. Beilby’s bridge. 
Oto atte eo) Manne OBB 6.7.) wae ccaseetedaen beh Rho Minnedosa power house. 
BE guy ie MannedGsa-. a2 5 tra ees iicbeeys ee Aes Elphinstone. 
UN [ee GBA oe cathe huss ora ae Ete til Wilson’s farm. 
“A eee ee ERT Ce fh tutes te eee ane Sine, Sets 3 Ochre river. 
OVAL ces sciw's M2) 11 Sy ht: eRe Loreen oge oe We 2 a nee ea ee ee Killarney. 
HOB ieee Remi bina teen arn ee ee ee ate ies La Riviére. 
DOB Sec 8 own PEM DING ee HR ee CELA eirtas Manitou. 
milo Higiakh.. a Ping wa GHANNe bse auc era aon ee Below control dam. 
[SON BRE ce ene peal RCT Ek Mae ana Rate MGIB Sh Crae Wie «3Sie. car dee Sana Otterburne. 
MD Caer oie: ».8% Cte eo ett ead cans DER ees Emerson. 
ewe rtd | EROCLENaer Se tON oe cas leie bc dace cists » ARERR I Elm Park bridge. 
ee ROU B et e aah ak ts nc oe es Redwood bridge. 
RADE trees LPC LINPe Mere ee oc EN ee Mala. SLi sk ales sacbihen C.N.R. crossing. 
SKM D ithors sig aden BR OS (O2 Ni Ohare a 0 ae ne mR ee a PE a Baskerville’s farm. 
BO caer onl HOGCANE eA” tetris Uw Uivaah a6 oso acho thes Stuartburn. 
er er ieee LORS it LCG Widled ia ses atten 4 tar naied.« dates totes LL Gs ass 
BO Elam eres SOUNG suey tpots eer em wine ten. Gitar fain eines retains Ste. Anne des Chénes. 
TRE a me NOEL] Metre oo oie cin a bc anatttc wiktare niet Sire Bank® Le Assessippl. 
(OUTS E TORANEY 112) (IGE 0 ae ane agree ely, oA ie Une AG oe an Steel bridge, south of Roblin. 
Re LOOULIG ona Son ce ke eae «ek ccs we ..|Wawanesa. 
re SOURIS iets ee ee ce Peatiee en We ae ee Melita. 
RAAEOLS cos s 3 Sie seek erp RRO Mire arg, Sa NE Gar as Swan river. 
MO Decss hey: TT ODACEC: CEERI ee tee a ee eae tes North of Roland. 
RNA M eect te VIR LCV WEEE oe lord Siig. lait ate aw aur ee ons Valley River. 
DE VELL s0 > WV LinteRYIO Ui Liivatan iar we ete re rie cs meee Whitemouth. 
DOA <5 WiTitero ele eee ee eases reds Perea ha Ee ta Holmfield. 
ee isos st. VUE Teg eerste eee eee cin ae woteietens wear gs Above Slave falls. 
BPW hes. xs 5 4: AVINDIDES went, Moe wrah = Tice water ey aa bere Head of Grand du Bonnet falls. 


We ase eo. Wirniber ale eet cae weet Gy toner eran ues’, Between 4th and 5th falls, Seven Sisters. 
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REGULAR GAUGING STATIONS 


SASKATCHEWAN 
Sta. Stream Location 
No. 
Divi anes Ou Appelle: (occ 5 erase een oe Tantallon. 
ONTARIO 
| 

2A Pah. see Diogenes dos) ati sae eee hee ea toe Near Dona. 
DO Diaans: . 1Uae lO. reco sate be ate Crea ea ee ada dou Eagle river. 
SQ Hass. 2: Mnglish) fics cee sere oe: 5a a a Ear falls. 
SAT. English: (25055. eee aes beds eee Sioux Lookout. 
SUB EM os ese Lake of the: Woods rast ote cases East branch, Kenora power house. 
BP He Wee sae. Lake of the Woods ete ee ee nas West branch, Norman traffic bridge. 
SP Tis Aaeeeec Lake of tive: Wooderns wwii hap aesiae Mill ‘‘A’’—headrace. 
Ed DY eee Lake of the, Woods aacruk,. oohwriecs oe eis Mill ‘‘C’’—headrace. 
OP Hise ae Takeo tne NViGode ee. eos cs «5 note fos Old K.L.M. Co.’s bridge. 
SP Hist aoa Lake@ot tite oodseas ots fed icees hn North Tunnel Island. 
mit 305 eee Mattawinsese i aeatenees... mek oe ocsraic ae os Near Kaministik wia. 
PUN LD 5 ce coe Pr ol INC UPSERECH RR MUR RIN ote SO scars Shes ces a hes Cameron falls. 
DA Aaa. vac PIB ROR tere ee Bont 2 Mieke Ri pet International bridge. 
BP Bie DOLNO Cts eA PN EA AS Tae). | LEG ae Skunk rapids. 
DE Troy. ae eee han Ce ee eRe <a oe er Ie Mountain rapids. 
OG) De san eee We UOC eta es tc fie a int ane Re Near Quibell. 
SP Eha. accak WINTER ae nn ten es icles sees Whitedog falls. 

MISCELLANEOUS GAUGING STATIONS 

MANITOBA 
WRG Dee ate BGRen Seer ce dk an cited HAO ee eee Below 1st falls. 
Sy Fal GF Boi Berenss ys. 3 fs bak sac. Ho ee eae Below Night Owl falls. 
DR Bee: Biood vero). bce ls Ue eee Ist rapids. 
DOL ate eas Creek. in % oc ava se sae ee Bull Head, lake Winnipeg. 
DOSS cer. IMPORTS! Oa on ck: DE eee ee Rosenort. 
DU ae INGISOnE Meh as. 6 Sow cee eee Eve’s falls. 
SU Dae aes. I GISON eikis oh +s ooo ve 2 ee ee Below Whitemud channel. 
WOM BLS oe INGISON Nsortsetew src nin WARY Oe ee Ebb and Flow channel. 
Bie IN EISOM Ss cis hk on tier eek oe ae ee oe OE Above Whitemud falls. 
SR Dette Pigeons yk o. GeO. BE Ra ee a ee Above Ist falls. 
Hi Ra IBY Glen PAGO crc 9) 2. falls ate ee eee ae Above Shining falls. 
D luna eer ae OV DIE Ti Ske oe co ns eee, vitae s cies CREE eS 2 Above Ist falls. 
DliGore teas Redrpeerc co il eos ee ee Outlet Red Deer lake. 
DLC eee ee ied eG octet Ss ois bc 10 miles above mouth. 
DS Ure nie eo OAR A UCDO WAN. 6575.00 cins.4' 6 eae eee ee Head of Grand rapids. 
VOB sea: Shannon creek... ¢:...s!.. ol eer eee a Kronsgart. 
DM 133. .e ten SU LIGLT Vo yieteak dite vcte < Attic, ase RRA ea Be! Burrows bridge, Roblin. 
OFA sees oe Wan pie OW. ec a aieeicle.s thie A eee Below 2nd rapids. 
OM Rg ot IW aT OO esate so 60) oc a ce Sosend, Soci oa ee Danvers. 
DCs ee Wilson Creeks... 065.5. LR aaah We ee Barrows. 
1iCa; Mena Wioodyeereelin .. 1. ns cen eee Barrows. 
SASKATCHEWAN 

Glos as. oes: CGHUrehill oes Renew. ake es ase eee Above Attik rapids. 
60 Bi1,8 ch RADIOS. eee one ee hes oe Outlet of Rabbit lake. 
(68 6) Be oe Ri@imdeert. sfc. Rak nar tce cere in eee, Abov2 Deer rapid. 
SIS as SUPE ON-AOVE TE: ote eee bs cht ct cae ee Outlet Wood lake. 
SIG oo eee StOrPCOUWeils Bae ee nee eek a in eeee Outlet Deschambault lake. 
oN. Gina sce StRISeONs Wells wae oct cements Scoop rapids. 


OE Giags 8 StureeOn- welt me. ot ac doe ce ee Outlet Beaver lake. 


— 
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MISCELLANEOUS GAUGING STATIONS—Cencluded 


ONTARIO 


Sta. Stream Location 
No. 

A ae Ue PATEL Mi teSe Oe tan ck SET cee ands Saleen ke 3 Junction with English river. 

ee Aa. Fe si. TDG PR ce Gees home, oe eR Um 2 Below Ghost falls. 

Bre ae eral UNE Geli FU gels wie 20s. 4 cure te oh Bradgate es ee Above Amik. 

25) ee PU TAge Weta: sh weer oie, 4 acinar OG pth & ose iiss hes Outlet of Pine lake. 

DAS ok CALLE RS ecto Oem Oo eee heey. Wess Above junction with English river. 

MA Bye) e oy: TC Brin Shak Wid hr sea wine Lee oe eh Res Kakabeka falls. 

| 8 ee Kukukus Lake-.outiow.<s.2 panace eed. 4% At Inlet to Flying Loon lake. 

DA Tide bast. ING prTeteL cies ee can eg ae tr eee aaah GY Outlet Lac la Croix. 

Br Agia ow AE tees Hae Ain oe as ate ot ee Below Loon lake. 

B35 Batt ot. 2 ACRetro i at tices ban 2 PRAUET SOE . -|Near Heron Bay. 

eer eet PMO EL tors ..2 7 akg Saas» heat vos + padda Peeks. International bridge. 

PAS Ore . Sic URCRS VEG yeaa een ee Ea, Se ee en ee oe Outlet of Hut lake. 

BE MATT hast LCR e PR Rae ene eal ta mete egies Near Santoy. 

DOA’ cs fs: PCO A eae el... Ate SIRO aree Se chao oe Superior Junction. 

eee StL COI cia iis Guha nis Saks Ja da ae ata 2nd falls. 

BAS en eit dUmed Stuy! atc URI EE os ccm @e’ BRO YEe  ee 11th falls. 


GAUGING STATIONS WITHOUT DISCHARGE RECORDS 


MANITOBA 

Sta. Stream or Lake Location 

No. 
2 PVesii Ol UCase evan iris salsa saul die Portage la Prairie. 
OM Jen. 2.0% PASSE ICING ce eA he ee eas Ae thd oe fe Fortier. 
BRD) iy aqac3 Berens Pivots g so cha eo rae oars aie els Lake Winnipeg. 
BM, LS Sie ira cco's Prerarat belt P eee ete ee cass hBsagegictis Ax Little Grand rapids. 
met i 4 PMNESAILO DSA KES eee aah Acad ke ake Delta. 
UMS eer ING Siti) Wier Se ea ae it NS he) Th dee ale Norway House. 
DUA ee IN CLS OMENE CT pe ee ea 18 6 ey reson tos Cross lake. 
DE Mag hci b Pitaworchanhel sss aceasta ees ee: Automatic gauge above control dam. 
BO bi Gis. fp Naeem ela sOe wee El OBS. ole yteks vag Ye Winnipeg Beach. 
mE Eos or os > 3 NVC MI eet Metra) PE a tag 5 lata: Forebay, Point du Bois. 
iy eg ES Senge Wimitipem River as. Boaters prelate heed Tailrace, Point du Bois. 
RE eee i Winn ipen Ii Gta. Jair cians. ks Rathseiss ale ote vy Head of Seven Sisters falls. 
Stag aes ae RB TaR sah acres wide) igh nc Meeehe wen ePea eae te ti uae ale City tramway bridge, Lac du Bonnet. 
DE Se ace st Vipera element a bac Catania aioe acu Head of Whitemud falls. 
NG Te aa ea Winiipes rivienitaae. 4.5000 aie oidids es. Head of Silver falls. 
Sed eae Winn nem ti Ver eb ae cet ema artis <a Head of Pine falls. 
Die Hs). Wainiper iver Carsten. whee ates hen Foot of Pine falls. 
DP Wag hats Mannipe a river 4 ey ole. ee hears Fort Alexander. 
lg dewey Vy nipevOsis 1AKE 0. cages ote <6 <2 lon Winnipegosis. 

ONTARIO 

Pare eR OR 1 IEE oc Me cn ot sae 3 od custeegveeth eee oe Source of Dog river. 
PAG rs. Peis rivern... versatile: See cee es EL atu 
OSS ea ineiteheri wer gir 6a teehee eR Ee Pine Ridge H.B. post. 
BEAT Tes o. Dies ane Ole hin eis lous fe ital ae oe Portage to Loon lake. 
eeHitee ices ce OUTMeMWOOUS sail ye tak cee Headrace, Norman dam. 
‘isd one ae TKO OL ee WOO0S. 22 \..c¥s st Ane eon Tailrace, Norman dam. 
Bue yah: 4, 228. Tae eet Ghia: WW OOO Ss au, 6 thar tnns toe aed D.P.W. lake Gauge. 
‘0 Eel Of eer Pale voL Lines WOOCR. ook las Ben tae aoe, Automatic gauge, Kenora. 
ds... oe daGanen) We Littl. fa ieee tis at al wade Hudson’s Bay post. 
OTe. sn errand leche Wee ae Or Be oe ee mE See Hudson. 
ccc 6 os DN TOIL Vere tics eo che ein eae Meg, aes Below Cameron’s rool. 
BADR. ww. shi TOIDIS ON A Gaih gl Gh cde se laa tee E Orient Bay. 
NG Vee ores ROU UVCHE ets one Silas (ohitin panne cite Camp Alexander. 
BRL AR. Set SEUme COM EV Cre (hn A lou 5 Fs aptigie «60h. eke Near Smith, C.N.R. 
Mis Hisst, 24 VERDES TIVET ey fe 2) dials wel wtee vene had cals Automatic gauge, Keewatin. 


Da? Won. >)! AW baveW heroines gia) ee AO Immun ele aCe Nore Oa Minaki. 
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POWER INVESTIGATIONS 


Power and storage investigations were carried out during the year by this 
district organization in (a) The Mackenzie district, (b) In Manitoba, (c) In 
the English river basin in Ontario, and in co-operation with the district office 
in Calgary, in the province of Alberta. 

In the Mackenzie district a reconnaissance power survey was made of 
Smith rapids on the Slave river, and of Alexandra and Louise falls on the Hay 
river. A personal inspection was also made of the Mackenzie river down to 
Norman and the lower 35 miles of the Great Bear river. In connection with 
the above survey, hydrometric observations were made or: the Hay, Slave, Peace, 
Rocher and Quatre Fourches rivers. 


Rocher and Quatre Fourches—The Rocher river and the Chenal des Quatre 
Fourches are the two outflow channels from lake Athabaska. ‘The Rocher river 
heads in the northwesterly angle of lake Athabaska and is the main outlet. 
Vhe Quatre Fourches, heading in the western extremity of the lake, connects 
Jake Athabaska with the Peace river. Under ordinary flow conditions the 
Quatre Fourches is an outflow channel, but during the period of high water 
conditions on the Peace river the direction of flow is reversed, with Peace river 
water flowing into the lake. Occasionally this condition also obtains on the 
Rocher river. 

Both the Rocher and Quatre Fourches traverse a low-lying country with 
extensive areas of low swampy lands lying between rocky ridges. In September, 
1921, the discharge of the Rocher was 93,725 c.f.s., while that of the Quatre 
Fourches was 9,774 c.f.s. 


Slave River.—The Slave river connects the Peace and Rocher rivers with 
Great Slave lake and drains an area of some 232,000 square miles. The total 
length of the river is approximately 285 miles. Throughout the first 70 miles 
of river, extending to Fitzgerald, the river flows with a uniform current averag- 
ing about 3 miles per hour, and between banks averaging about 15 feet in height. 
Below Fitzgerald the river is broken by a series of rapids extending for nearly 
18 miles, known as Smith rapids. Fort Smith is situated on the left river bank 
at the foot of the rapids. Between Fort Smith and Great Slave lake no further 
rapids occur. 

The total drop in the Smith rapids is 111 feet, the greater portion of which 
could be utilized for the development of power. The discharge of the river 
recorded between May and September varied from 193,000 c.f.s. to 324,000 c.f.s. 
Based on an estimated run-off of 0-11 second feet per square mile for ordinary 
minimum flow, and 0-25 second feet per square mile for maximum development, 
the power available at Smiths rapids at ordinary minimum flow is 257,000 horse- 
power and the estimated maximum development is 585,000 horse-power. 


Hay River—The Hay river is the largest tributary flowing into the western 
portion of Great Slave lake and drains an area of approximately 21,000 square 
ee Very little data are available relating to the upper portion of the water- 
shed. 

One mile above Alexandra falls, which are situated ‘about 45 miles from 
the mouth of the river, the river maintains an average width of about 400 feet; 
the banks are quite steep, frequently vertical cliffs 15 to 20 feet in height and 
composed of hard limestone overlain with light soil and thickly wooded with 
poplar and spruce. At Alexandra falls the river plunges with a sheer drop of 
105 feet into the gorge below. The river then flows swiftly but smoothly in the 
limestone gorge about 175 feet deep, for a distance of 14 miles to the crest of 
Louise falls, over which it makes a leap of 41 feet into the deeper gorge below. 
Relow Louise falls the gorge reaches a maximum depth of about 240 feet and 
continues for nearly 5 miles before widening and flattening out. 
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These two waterfalls offer very favourable sites for power development and 
‘the estimated power available at ordinary minimum flow is 27,500 horse-power, 
while the estimated maximum development is 82,500 horse-power. 


_. . Mackenzie River—-The Mackenzie River drainage system is one of the 
largest on the North American continent, embracing such large river systems 
_as the Peace, Athabaska, Liard and Great Bear. This drainage area is estimated 
at, 660,000 square miles and has a wide variation of physical features. Mac- 
kenzie river has its source in Great Slave lake, from which it flows in a north- 
westerly direction for a distance of about 1,000 miles before discharging into 
the Arctic ocean. The river flows out of the western extremity of the lake 
through two main channels past Big island; the width of the river being about 
10 miles. Below Big island and down to the Liard river the Mackenzie varies 
from one-half of a mile to two miles in width, depending on the number and 
‘size of islands in the stream, but below the Liard the river is not less than one 
mile in width. 

| The river flows with a current averaging between three and four miles per 
hour, and is navigable throughout its entire length. There are no natural power 
sites on the river. 


Great Bear River—The Great Bear river discharges the drainage of Great 
Bear lake into the Mackenzie river about one mile below Norman, and has 
an estimated area of 50,000 square miles, of which Great Bear lake has an area 
of 11,000 square miles. The river, which is about 70 or 75 miles in length, 
leaves the lake through a comparatively wide shallow channel, flowing westerly 
ever a rock bottom, and for a distance of about 7 miles continues swift, flowing 
between high banks and stony beaches. 

The rapids, so called, commence at a point about 28 miles below the lake. 
These are merely swift water, flowing over a fairly wide and shallow river 
section strewn with boulders. The rapids are about four miles in length with a 
total drop of some 12 or 15 feet, and a width varying from 600 to 1,000 feet. 
About 24 miles from the head of the rapids the river cuts through the Franklin 
mountains; the right bank at this point being rock and almost a precipice 
several hundred feet high, while the left bank is clay, forest covered, and rising 
on a slope of approximately 1 to 3. 

In August, 1921, the discharge of the river was estimated at 35,000 c.f.s., but 
owing to the lack of available power data no estimate can be made of the power 
possibilities of the river at present. 


Birdtail Creek—In June last, at the request of the mayor and council of the 
town. of Birtle, the writer and the Manitoba Power Commissioner investigated 
the possibility of developing power on the Birdtail creek at Birtle and installing 
an hydro-electric system in the town. An examination of the conditions existing 
at Birtle, together with a study of the run-off records led to the conclusion that 
the development of hydro-electric power as a source of light and power for the 
municipality was neither feasible nor economical. 


Upper English Watershed—During the latter part of the summer a recon- 
naissance survey was made of the upper portion of the English river from Lost 
lake to the headwaters, and of the Sturgeon river in order to secure reliable 
power and hydrometric data of the Upper English River basin. 

The results of the survey show that the total drop of the English river 
between. lake Minnitaki and Pine lake is 165 feet. One hundred feet of this drop 
can possibly be developed at four power sites, and possibly 14 feet may be utilized 
in storage reservoirs. 

The total power possibilities at the four sites mentioned at ordinary mini- 
mum flow is 8,040 horse-power, while the estimated maximum development is 
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12,300 horse-power. The largest and most feasible site is at the first rapids above 
lake Minnitaki, where the possible development at ordinary minimum flow is 
2,700 horse-power, and the estimated maximum development is 4,120 horse- 
power. 

The Sturgeon river has a total drop of 173 feet. Of this some 128 feet may 
be developed at five power sites. The total possible power output of these five 
sites is 3,600 horse-power with ordinary minimum flow and 5,515 horse-power 
for maximum development. 


CONSTRUCTION. 


During the year the extension to the Point du Bois power house of the city 
of Winnipeg Hydro-Electric System was completed and three new generating 
units of 6,500 kv.a. each were installed, together with the necessary trans- 
formers and switches. A central pumping oil plant was also installed. The new 
steel tower transmission line was also completed; the transmission line now con- 
sisting of four lines on two sets of steel towers built along a private right-of-way. 

Active construction of the Great Falls development on the Winnipeg river 
by the Manitoba Power Company Limited, after considerable preliminary study 
and investigations, was commenced last fall. Work is now well under way and 
going ahead rapidly. Excellent camp quarters for the large force of men neces- 
sary for the work have been constructed, including mess-halls, and kitchens, 
bunk-houses, and hospital, together with administration buildings and offices. A 
complete construction plant has been erected, including rock-crushing plant, con- 
crete chuting equipment, storehouses, machine, blacksmith and carpenter shops, 
and a complete yard and track layout for the handling of large quantities of 
material involved in the work. 

A 60,000-volt, double-circuit steel-tower transmission line, 18 miles in length, 
has been constructed from a point on the Pinawa-Winnipeg line of the Winnipeg 
Electric Railway Company to the power site and connection has been made to 
the city of Winnipeg Hydro-Electric System line for power supply during con- 
struction. This line will ultimately form one link of the permanent transmission 
system connecting the new development with the existing water-power plant 
on the Pinawa channel and with the substations in the city of Winnipeg. All 
the construction plant is now being operated electrically. 

During 1921 the Manitoba Power Commission extended the provincial 
transmission system by constructing a steel-tower single-circuit 66,000-volt 
branch line, some 50 miles in length, tapped off the Winnipeg-Portage la Prairie 
line at Oakville, to supply power to Carman and Morden. A 22,000-volt steel- 
pole line, 34 miles in length, was also constructed and tapped off the Oakville- 
Carman line at Jordan to supply power to Roland. 


PUBLICATIONS 


The results of the stream measurement work carried on by this organization 
for the climatic year 1919-20 will be published shortly as Water Resources Paper 
No. 31. The results of the hydrometric work for the climatic year 1920-21 are 
in course of preparation and will be published as Water Resources Paper No. 36. 


Ceo ATIWOOD; 
District Chief Engineer. 
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DISTRICT OF ONTARIO 


During the fiscal year ending March 31, 1922, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in the province of Ontario have been continued, consistent with the terms of 
the co-operative agreement effective under date of October 1, 1919, between 
the Department of the Interior and the Hydro-Electric Power Commission of 
Ontario. 


ORGANIZATION 


While the work in Ontario has continued under the direction of a central 
office at Ottawa, changes, which will permit of greater economy, were effected 
during the year in the field of organization and particularly that of suboffices. 
In August, 1921, arrangements were made whereby the suboffice at Markdale 
was closed and the field work of this office apportioned between the main 
office at Ottawa and the suboffice at North Bay. As in the previous year, all 
hydrometric investigations in the province to the west of the Nipigon river were 
under the direction of the district office at Winnipeg. 


CO-OPERATION 


In pursuing the field and office investigations, the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission. 
Valuable assistance has also been given the engineers of the district by various 
persons and corporations interested in the securing of hydrological data. In 
particular, reference should be made to the co-operation carried on with the 
following companies: The Abitibi Power and Paper Company, the Algoma 
Power Company, the Algoma Steel Corporation, the Mattagami Pulp and Paper 
Company, the Mississippi River Improvement Company, the Spanish River Pulp 
and Paper Company, and the International Nickel Company. 


HYDROMETRIC SURVEY 


All gauging stations were kept in operation and sufficient discharge measure- 
ments secured to define the range in flow. To meet the demands of prospective 
power users, the scope of the work was again extended westward along the line 
of the Canadian National railway to include certain rivers in the James Bay 
drainage. 

Normal run-off conditions were on the whole encountered in the year, 
though, in certain watersheds the run-off was extremely low during the autumn 
months, 

Following the decision in December 1921 of the Temiskaming and Northern 
Ontario Railway Commission to investigate the possibility of electrifying the 
railway through the utilization of hydro-electric power, a report covering stream- 
flow and power data of the rivers contiguous to the railway was prepared and 
furnished at the request of the consulting engineers to the commission. 
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The following summary covers the stations in active operation and those 
at which occasional records are secured :— 


REGULAR GAUGING STATIONS 


Station River Location 
Number 1" 
(BY ARM eee ee eee Rides 28 See yryiter? apie Ves oer pee ea 

AM Cryer A Ditibh. 6.8 ces cele. eaes eee ee Rte cere Iroquois falls. 

9CHss. oa. | Aux Sables y.0.. 020. a nino Massey. 

ZN ONE TRS  oee Beaver 2 cinch desea coe oe ean Eugenia. 

ON Bat Pats Bea verso scsnlaas cea en arenes Kimberley. 

BE Cito as ke Black, .© As. seid ee ere nee Washago. 

DMF accdais Blanche (west branch)..........-++--+5: Charlton 

Al te, See Blanche (west branch)........--.-++++:- Englehart. 

td Oe er Bonnecheres cfr sane canes oii teae seit a Renfrew. , 

DEER ee: Lk @redit.a.. ek eee. ahs: fed se Cataract Junction. 

BA Bie i Ret DO. eis deck (eee tae eiieia mela” ean vik Dona. 

HOD gee. so Bale. eae kadar, tei magi mince Eagle River. 

SOM. ibe Binghigh oe. Reh Pee irs abled aia: “ee Ear falls 

SU Age ats >. Goa do a. aaae oes Sita Sec shaca ingot odie Belwood. 

OG Been 5 fas Aparicio ee ee rata ptteintreinia enter Brantford 

OC 2 10s Govap e Oe ea CER eet dds aa masiee Bees ieleis Conestogo. 

Ch Ae tc, ACRGUC, «elena a eset e acta aan goon: rar a Galt. 

GO Bek 1 eran rs eee teem daar ni sree ers York. 

ATi) Sees Cround Ogee eee oe Sse oie iste Sea Fauquier. 

BA alee aoe Kabitiakaramts asc. shoes ss eh ee Kabina. 

Baers tater Kapuslasinf si28. as ve; ess oie lee see Kapuskasing. 

DET aie ets MU ASK fat oes 5 kes Hpg,2 Bas ee Sa Madawaska. 

°oFA;.......|Maganatawan (north branch).......-.--- Burk’s falls. 

OBA gat aan Maganatawan (south branch)..........-- Burk’s falls. 

2BDi BUINEG Pie asta ae seacieiu ae pede is 2 Or cya Steep Hill falls. 

Pol BROAN pets Matiagantiee. ors tos ne ne een Smooth Rock falls. 

GABE: Meaikeinaihl Gide ce caer ied Kaministikwia. 

OB sug se Machiniootemsas fits ines mas sonal High Falls. 

4LJ1. PMNETSSIE UDO a cube wus po oro tisiace a cuara as rol wrap Mattice. 

> (OE Oy Hania Oe Whissiseaei Cha AS LOE k ed he eat ee Mississagi. 

OM Mies takers ¢ Weissismippiy ocntl ie -ciceaicstioe Panes aN Appleton. 

Pa Gt An Pee WigSISSIMOLE: 60. cc. iepiae he aki eee eee Ragged chute. 

BES... cee Mice, Pic mois Hck tok chit beter etneteteae Foxboro. 

DQ Laced, 3 IM cindtea lahat ook tes een oleslara dont ad (foie Byam tae Elk Lake. 

ved wll Ce Montreal tes scour, ct ate te tenn ese A. C. Ry. bridge, mile 91. 

DAB ates we Muskoka (south branch).......-.--++++: Black’s bridge. 

OR TLS Y RAL oo ree Muskoka (north branch).......--...+++5 Port Sydney. 

Aas Gatti B Nagase niin sss as ches oly ae ok woe mime Ameson. 

DH Miata ss Wapanee.: 0. osce5ek *) orak resae ee Napanee. 

DA Dae ae NTL ON yeas ce <a aie tke eerie: Nipigon 

Di Agiaae INT Li Ee dae sen evans fsmeirs eeu Cau coors Canning 

PASS Se ee Peta woes oe cc ae peck + ae Petawawa. 

NON ee eee COMI ede Pre ae sles ue Beas cons eae International bridge. 

Pal ah ey Me. Satan Rocky Saygeem. .. 0... cede ce eee ee Traverston. 

DATS Geer ater Roaky Sangeet, 6. bel. sae cat ye es Markdale. 

FEC eet EMUSeGMe eee ais ort ees ae ane Port Elgin. 

DinGet Tetial Bacar. Wis ae elec: is lve abel ogi tae neato Walkerton. 

21) Dagan ESTE Opes. 9 aN Le ER co mE ER 2 718.0 Cox’s chute. 

21) Dateteye: ETE Ailey bt | aE RRR ATC enh Powassan. 

20g, . 20). Sraanzal on veniel tbe a.) SLCRIAAE. 5 SARs aor High Falls 

2G As bul Senge ibat imines > ys tad wren eirrcgup was Hespeler 

SDC sae RSGUEDEGI. caf dia teins coe weer nant aime Smoky falls. 

PUY SUB cages Syclen Hawise ge vate 24h 4 winnie ee Owen Sound. 

Db Ast § cif - avs au ceerrere es &- eal Fis Pree Glen Tay. 

LCA DRO Le Thames (main stream).........--++++++: Kilworth. 

WG Dawes. 0 Thames (north branch)............++++- Fanshawe. 

AWG Dy yes 3 Thames (south branch)...........++.++. Ealing. 

SP Bs. cae rt Oy Bie et Rie Sn Kondh hi scw a5, Renae Mountain rapids. 

74 fn OP ree PP GERUNON. hs eee heer a wees clas on te eure Br Aho’sfarm. | 

5O) Dees Win aero Piyvate. Wigieil sidkle sleds) eps Pare ys os Quibell. 

2D Bayar WANA DIEIERe seh Seems «i214 oie nat teenie MeVitties. 

PG Us ccs Vor ki mer eesti tins Sapte ints pepe Bancroft. 
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GAUGING STATIONS WITHOUT DISCHARGE RECORDS 


‘ Station | Lake or River Location 
Number 
Boisst.... 4i2 TER CHSC UI oe tee OND At Oe OEE eet Soe es Automatic gauge, Hudson Bay post. 
PTS ew ks POPC ee tte OF eve yae ome! sien ha teens cistx ea Pine Ridge. 
MISCELLANEOUS GAUGING STATIONS 
Station River Location 
Number 
1G Eee Armiehrong creek) wf). Se45.215)) Litas Oo Markdale. 
; PL Ge Re ae ask le oe igh eohs ok CRA Ayn iier i > Matheson. 
AO en HS PX TNG Orewa LO ceca arocen Geich ee cies Gu Ss: Sauter’s bridge. 
Jonn ereelksss ey hed oe Above Big Eddy dam. 
et a ate taken lN IDO AAs Sadao eats go eee hawt a, ho We s' Nipigon. 
a ENG PR Chop AE cis Mises a anager tia ra Heron Bay. 
rej ONC OEG AE & eel aR AP > SSAA nc le se Eagle Rock. 
/ 61) ae Saisie a eens pda eab side ¢ eT GO Wan coe: Webbwood. 
4 HEC Tea a Se A ris Dae Se cele \. Santoy. 


POWER INVESTIGATIONS. 


No extensive power surveys were carried out during the year. Power investi- 
gations were confined to collecting and compiling data from public and private 
sources relating to the power resources of the province. 


CONSTRUCTION. 


Hydro-electric construction in the province of Ontario has been very exten- 
sive during the past year both in the field of public and private undertakings. 
Under the former class has been the following work of the Hydro-Electric Power 
Commission of Ontario:— 


Queenston-Chippawa Development.—Construction of control works and of 
the nine-mile intake cana/was completed in the month of December and the canal 
filled with water for the first time. In the following two months two 60,000- 
horsepower units were placed in operation while work leading to the installation 
of the remaining three units of similar capacity of the projected initial installa- 
tion has since been in progress. 


Cameron Falls Development—Pending the completion of the main control 
dam, this plant on the Nipigon river was placed in operation in 1920 under a 
partial head. Construction of the main dam was finished during 1921 thereby 
permitting the initial installation of two 12,500-horsepower units operating under 
the full head of 77 feet. 


Ranney’s Falls Development—Construction of this 10,000-horsepower plant 
on the Trent river near Campbellford was continued throughout the year. 
Construction on the part of private interests has included the following 
projects :— 


Twin Falls Development—Construction of this plant by the Abitibi Power 
and Paper Company, a short distance below the outlet of lake Abitibi on the 
Abitibi river was completed in the latter part of 1921. Through it the dam at the 
lake outlet is superseded and lake level and outflow directly controlled. The 
installation consists of four 6,000-horsepower units operating under a normal 
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head of 60 feet with provision in the power-house for a fifth unit of similar 
capacity. 


Smoky Falls Development—This development of the Spanish River Pulp 
and Paper Company on the Sturgeon river has been completed with an installa- 
tion of two 2,600-horsepower units operating under a head of 35 feet. The power 
developed is transmitted a distance of 10 miles to the Sturgeon Falls mill of the 
company. 


Cornwall Development—This plant of the Canadian Cottons, Ltd., intakes 
off the Cornwall canal and was completed in 1921. The installation consists of 
three 1,500-horsepower units operating under a head of 24 feet. 

Other than the new developments above noted, enlargements made during 
the year to existing power developments include a 250-horsepower unit in the 
plant of the Lincoln Paper Mills at Merritton on the Welland canal and three 
2,400-horsepower units in the power-house of the Great Lakes Power Company 
in the St. Mary river at Sault Ste. Marie. The enlargement of the Kenora 
Municipal plant to permit of an additional installation of 4,800-horsepower was 
also in progress during the year. 

Various power projects which are now the subject of investigation would 
indicate that there is very good prospect of continued construction. Other than 
the possible electrification of the Temiskaming and Northern Ontario railway, 
the immediate demand for increased power in the Porcupine mining district has 
given rise to several schemes of power development. At the same time the pulp 
and paper industry has been active and there is every possibility of further 
development both in northern and western Ontario. In connection with all 
such projects it is particularly worthy of note that accurate stream-flow data is 
an essential factor to their consideration and as a consequence there has been an 
extensive demand for the records of the branch. 


ST. LAWRENCE RIVER NAVIGATION AND POWER SCHEME 


In conformity with the reference made to the International Joint Commission 
by the Governments of Canada and the United States for an investigation of the 
feasibility and desirability of the development of the St. Lawrence river in the 
interests of navigation and power, the consulting engineers to the commission 
completed their investigation and in July 1921 presented their final report. In it 
a combined navigation and power scheme of development was recommended. At 
a public hearing subsequently held by the International Joint Commission 
alternative proposals of combined development were advanced by the Hydro- 
Electric Power Commission of Ontario, by Hugh L. Cooper and Co. of New York 
and by the New York and Ontario Power Company. On December 19, 1921, 
the commission presented their final report in which they approved of the 
feasibility and desirability of a combined scheme of development but 
recommended that the engineering details of the scheme be referred for investi- 
gation and final report to a board of engineers to be appointed by the two 
governments. 


PUBLICATIONS 


The results of stream measurement work in Ontario for the climatic year 
ending September 30, 1921, are being published as Water Resources Paper No. 34. 


STUART 8S. SCOVIL, 
District Chief Engineer. 
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DISTRICT OF THE MARITIME PROVINCES 


During the fiscal year ending March 31, 1922, the operations of the Dominion 
Water Power Branch in Nova Scotia, New Brunswick and Prince Edward 
Island, comprising stream measurement and power investigatory work, were 
continued under the co-operative agreement of July 1, 1919, between the Depart- 
ment of the Interior and the Governments of the three Maritime Provinces. 


ORGANIZATION 


The work in general comes under two main divisions, hydrometric and power 
investigatory. The hydrometric portion consists of securing stream-flow data 
which is basic and fundamental in all power investigatory work and is of prime 
importance. The power investigatory work follows a programme leading to a 
complete comprehensive power survey of the three provinces. All important 
power rivers are investigated as a whole with regard to available heads, storage, 
water supply, power available, general characteristics and market. 

In addition, special power investigations and studies are made in co- 
operation with the provincial authorities and municipalities, and generally the 
sequence of investigatory work keeps pace with or anticipates as much as possible 
the trend of public enquiry towards particular rivers and sites. 


CO-OPERATION 


The whole work of the Dominion Water Power Branch in the Maritime 
Provinces is carried on in close co-operation with the Provincial Governments. 
Wherever possible, investigations and stream measurements are made at the 
request of the local officials, who in some cases supply assistants to field parties, 
in order that more detailed surveys may be secured than the branch could other- 
wise undertake. Such co-operation with the New Brunswick Electric Power 
Commission permitted the detailed investigation of the Nipisiguit river, which 
was commenced in September. The Nova Scotia Power Commission was also 
co-operated with and assisted in their Bear River investigations and in the 
construction of their Mushamush plant. 

In several cases investigations have been made at the request of muncipali- 
ties, and practical and economic feasibility of various proposed developments 
analysed and reported on. 


HYDROMETRIC SURVEY 


Most abnormal run-off conditions were experienced during the year. The 
precipitation was greatly below the average and over a large part of the district 
was the lowest in over fifty years. The stream-flow records obtained under these 
abnormal drought conditions are of great value in run-off and power studies. 
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The hydrometric stations maintained are tabulated hereunder:— 
REGULAR GAUGING STATIONS 


No. Stream Location 
LA Diao ws..2 Madawaske 11../6) Pie Saaniae enews St. Rose. 
TAT Pacha. Tobiqie:. .p66. ee ie eee ee ee Arthurette. 
LA. Kasteneee Shogonioetcs iets leh eae eee ee Allandale. 
TAK ect obs ORN Wee ee OE rae Pokiok. 
CAP tease. Kennépecneise: 0.5 so ee eee er at cas Norton. 
WA Qiks Lae LEPrea Ron oc hate ee ese Lepreaux. 
TA QocG2F. | Magacuadavic,csn.cset eee eee ee Lee Settlement. 
1AQ;...-., .)Musquash, sweet bramcD ys rete. cee <2. 2 Musquash. 
iB Rice Gai Upsala @itchai es ere ere re ee ee Upsalquitch. 
tO mer 4k Mitaraseliang oa A eee ees. £0Ss: rast 38 Blackville. 
i GoW: Cee BO ey 3 tod ik rat eg aa at Se Howlan. 
LO Aor re 2 POUG ee. aoe wee lee are ee Tyne Valley. 
tC Biazs. 323: Bumndeg: te Ae eee e n Sbe8 .o Shei ay: Roger’s mills. 
iG) Ec Se HUGH Gre er ee oe es Secitin «2k Hunter River station. 
PCD. Sees MOPelleeath cara ee oe ors ee he eS Morell station. 
LOH epee Vernon (ea meenerneh 266GGR 8. ties ba haacs Vernon River station. 
LCs Sanmieg Sa MOUE ASTER ene ort es ite cs ik Gg Beas wi Montague Elec. Lt. Plant. 
LBs eee Bear River, east branch.................|Bear River. 
LDC) sie Pe Raiser nea ee eo et st oot tet ‘Paradise. 
POG ae. SRV Ole ernie cae oii. wuss skit odessa Upper Stewiacke. 
PP Goittaee aL See Ae ee ete le oe ee ee Fall River. 
LODGE hee EV sty OTs 4S diene Phe Ae ee Kinsac. 
14H eee SPU Geitelil yS WR ae ie ene oe re Valley. 
cB ee es (Gicae Villgcelrres See ee. ee ae eee Great Village. 
TDNo meres 2 ellie, Be Shee. Me eee, ee eas River Phillip P.O. 
(QDR eee SOUL neta, cai Ae 2 erie sca ae St. Andrews. 
LEAT 2 ae Mish eheert ire ck oes See te ee eee West Gavelton. 
AEA cee ser: Pusket, west) branche) 44) eoic65 eee Reynard’s bridge. 
[MD Dye NCA Wa Viet t s ivan: sek eas eee Charleston. 
LEE See NCOWAV A ee, ne ee ee eee Harmony mills. 
HT OP Uae. ae Pak Taee tee 4.0 ©. ut. thos cee a Bruhm’s bridge. 
TPC G eee NOIAUAS foods wha. tae cron horas Mee St. Margaret Bay. 
ug Sid aie oe! MISA UOUO DOIG. osc ions b> wee des ae ee Crawford’s falls. 
LEMiui es East River, Sheet Harbour............. Malay falls. 
LE Ove lee PORE. lopGi a. Nou Acg Aik eaves Ree Stillwater. 
DiOueeeerewATCHIDAIC IGTOOK.. .. uci eee conor Stillwater. 
LEB ere Margaree, N.E. branch..................|Frizzleton. 
LE Behe te IMP ar eG poe) ain er. silt eon ade PR ae Upper Margaree. 
Peer eee Ess RD Rank ae me 20 ata SB Ei ey oo, Loch Lomond. 


POWER SURVEYS AND INVESTIGATIONS 


The following small streams were investigated at the request of municipali- 
ties and others who were considering hydro-electric development on a small scale, 
to supply their light and power:— , 


——— — — — ————wwwroowowOO——————————— ee. = = 0806008080606... 


Name of River For Whom Investigated 


Wap ITIVery ANS, akan Bisa s ete ee eee eee Town of Tatamagouche. 

Mileranco: DrOOKOIN 5. 20 pitied Can cate Hew Bea lee Town of Mulgrave. 

(Gibraliae. Lakes Stredii No.2. 2) as .acc,e eau Village of Musquodoboit Harbour. 
Entile TIVeCHIN (Sta YY eee Village of Musquodoboit Harbour. 
SOUPS TANT alae Eu peatice. van saya bce cer ene ce cee chai: Town of Souris. 

Maligeak Lakeioutlets; N.S... 0.0.0.0 6....1. 5.050. Maligeak Lake mines. 
Upsalauitch river iN bee. ken. Ge) ee Town of Campbellton. 


Caraquette river, N.B 


Dracadie river, (Nek pesca Cech ths aoe see N.B. Electric Power Commission. 
Little Tracadtemivecne 0 gancrt 1. keene 

foreen Fiver, NiCr eee hcp G cou. chee ee Town of Edmundston. 

GASDErCAL TTVCE: Ni Ey eee ei eee ie ee Town of Port Elgin. 
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The work in general consisted of traverse profiles, cross-sections at dam- 
sites, investigation of storage and information as to geology, topography, vege- 
tation, market, foundation conditions at proposed structures and such items 
as would affect cost of construction. Based on this information, estimates would 
then be prepared covering available power, cost of construction, transmission 
and distribution, annual costs, market and probable income; and the municipality 
concerned advised as to the general feasibility of the scheme. If feasible, the 
retention of a private engineer is recommended, as it is not the purpose to invade 
the field of private engineering. 

In addition to the above preliminary studies, detailed investigations were 
made at Bear River, in co-operation with the Nova Seotia Power Commission. 
Contour surveys were made of the storage basins, the proposed regulating 
reservoir and the site of the head dam. A high level canal route about three 
miles in length, was also run and contoured, and all possibilities for diversion from 
neighbouring watersheds thoroughly examined and surveyed. d 

In New Brunswick, the Nepisiguit survey comprised about 25 miles of river 
profile and a contour survey covering 7 miles of river, to a height of 100 feet. 
This survey which is being carried on in co-operation with the New Brunswick 
Electric Power Commission, is not yet complete. It will be continued during 
1922. 

During the present fiscal year complete re-writes have been prepared covering 
all the investigated power streams in the Maritime Provinces, thus bringing into 
one synopsis all the available data for each stream investigated. 

Such results of the power investigatory work as permit of tabulation and 
which have been computed to date, are given in the following summarized tables: 


STORAGE INVESTIGATIONS 


Depth Capacity 
Site of in Remarks 
Storage Acre-feet 
Bear river— 
HO KOMI OTA Creasy hoe fae soc ahs betas ee 20 48 ,000 
WERE MaATCIANC s)he thie cbolelte Hee ere ase 2 1,000 
een ere TC Lea eee Ae Ore eh cee A ee 7 4, 200 
eA CO OLGA rete, eae ome. 5 ine Rea we se ne 5 2,800 
Nepisiguit river— 
UOVeMNeDISICUIG NAITOWS.. 4.022003 es <. Fea oe 100 26,000 |11,600 acre-feet at 70-foot 
depth. 
, POWER INVESTIGATIONS 
| Flow Power 
Site Index | Head |—————___ es A 
No. Ord. | Est. for ; Depend. Ord, Est. for | Depend. 
Min. |Max. dev.}with stor.| Min. /|Max. dev.|with stor. 
Becnr TIVer. oe ss. asset PD Bi 290 17 100 135 450 2,640 3,560 
Meurb river. 2o...).0....) 1DO; 50 12 Sr tans ae 55 168l\a Foose 
wroraltar rivers..)......) 1EKs 115 1 5 15 10 50 150 
Pattie TIVCL:..iac-s0s a> | 1LEKe 19 Ds 20 14 3 35 24 
Mears TEVEl.. hae. ac a 1CEi 30 7 Ee eee Lie a 19 ATR ee fe 
Maligeak outlet......... 1EEs 15-4 36 268 250 50 376 350 
Gaspereau, N.B......... 1BTi Wess) 8 45 45 8 47 47 
recy Tiverys os.)05 fdas. 1AF, 35 vi 314 130 356 999 414 
Upsalquitch river....... 1BEi 40 21% GLe tas Rae es 789 Oe 21 Ores tet 
Sheet Harbour river.....| 1EMi 76-5 54 273 324 376 1,900 2,250 
1EM2 112-5 60 292 324 614 2,990 3, 020 


Piemigeury.crte oa. Pea. | LB Ks 70 320 ClO apace: 2,040 A 2O0I 5 coe sic tse 


90 Department of the Interior 
CONSTRUCTION 


The two largest hydro-electric plants under construction during the year | 
are the St. Margaret Bay plant of the Nova Scotia Power Commission and the 
Musquash plant of the New Brunswick Electric Power Commission. The St. 
Margaret Bay plant is about. complete in its initial stage of 11,000-horsepower 
capacity. There remains to be done some four miles of transmission line at the 
Halifax end and the completion of the Indian Lake and Five Mile storage dams. 

The Musquash plant, which is of about the same capacity as the St. 
Margaret Bay, is well advanced. The main dams, pipelines, surge-tanks, power- 
house building and transmission line to St. John are about complete. The 
installation of the hydraulic and electric machinery is under way at the present 
time. ‘The transmission line is being continued from St. John to Moncton, a 
further distance of about 90 miles. 

A small plant of about 800-horsepower capacity on the Mushamush river 
was completed in September by the Nova Scotia Power Commission, to supply 
Lunenburg and Riverport and other small towns in the vicinity. 

The Bear River and East River Sheet Harbour projects are being discussed 
in Nova Scotia but it does not appear at this writing that active construction work 
can be commenced during 1922. In New Brunswick, the Tetagouche, Lepreaux 
and Shogomoe developments are projected but it is unlikely that they will be 
started this year. 


PUBLICATIONS 


Water Resources Paper No. 29, giving the run-off data for the Maritime 
Provinces for the years ending September 30, 1919 and 1920, became available 
for distribution during 1921. The manuscript for it, however, had been com- 
pleted in 1920. The 1921 material for the next Water Resources Paper is 
practically in shape for publication. 

Keser 
District Chief Engineer. 


CLASSIFIED LIST OF REPORTS 


The Reports published by the Dominion Water Power Branch, with the 
exception of the Annual Reports, have been called Water Resources 
Papers, and have been numbered 1, 2, etc. 


Annual Reports previous to 1913 are included with the Annual Report of the Department of 
the Interior, and can be secured from the Secretary of the Department. 

Annual Reports for the fiscal years ending March 31, from 1913 to 1922, are available for 
distribution. 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations 
(Bow river west of Calgary), by M. C. Hendry, Chief Engineer in charge of surveys 
This is a complete study of the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run-off and ice formations. Existing and possible power 
and storage developments, together with maps and plans are appended complete. Pub- 
lished 1914. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, Chief Hydraulic Engineer, Dominion Water Power Branch. 
A complete study based on field surveys and office computation of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power market. Maps, 
plans and all relevant data are appended. Published 1915. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Pro- 
ject, by T. H. Dunn, Chief Engineer in charge of Reclamation Survey. This is a 
progress report of investigation carried out to determine the possibility of lowering the 
level of Cedar lake and its effect in a general scheme for reclaiming the low-lying lands 
contiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out of 
print. 

Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by H. E 
M. Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of South 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 
S. S. Scovil, and J. T. Johnston, compiled for the Manitoba Public Utilities Commission. 
A general survey of the water-power situation in Manitoba, with all available general 
information and hydrometric data published to date in condensed form concerning the 
rivers in Manitoba. Published 1914. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of Dominion Water Power Branch, prepared for the guidance of field engineers of the 
Dominion Water Power Branch, by J. T. Johnston, Chief Hydraulic Engineer. Published 
1915. Limited. edition. : 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project by 
T. H. Dunn, Chief Engineer in charge of Reclamation Survey. This is a continuation 
report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915. Out of print. 


Water Resources Paper No. 12.—Report on Small Water Powers in Western Canada, and 
discussion of sources of power for the Farm, by A. M. Beale. Part I is a brief descrip- 
tion of certain small western water-power developments. Part II gives an analysis of 
requirements and cost data for the farm power supply. Published 1915. Out of print. 


Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Electric 
Development. A complete description of the project and of the details of construction, 
with plans, diagrams, and illustrations, by G. R. G. Conway, Chief Engineer of the 
British Columbia Electric Railway Company, Limited. Published 1915. 


Water Resources Paper No. 16.—Water Powers of Canada. A series of five pamphlets 
in one volume covering the water-power situation in Canada, prepared for distribution 
at the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, Consulting 
Engineer, Toronto; Percival H. Mitchell, Consulting Engineer, Toronto; H. G. Acres, - 
Hydraulic Engineer, Hydro-Electric Power Commission; Ontario; F. T. Kaelin, Asst. 
Chief Engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, Engineer, 
Nova Scotia Water Power Commission, Halifax, N.S. Published 1916. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, Consulting Engineer to Dominion — 
Water Power Branch. Part I deals with progress of utilization, features in design, con- 
struction and operation specially applicable to Canada. Description of certain typical 
Canadian water-power developments. Part II analyzes the uses, growth, and future of 
electrical power in Canadian Industry. Published 1916. 

Water Resources Paper No. 20.—Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
H. E. M. Kensit. A detailed study of the industrial growth and future power require- 
ments of the district tributary to the Winnipeg River power sites. Published 1917. 
Out of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to 
January 1, 1919, compiled by J. T. Johnston, Assistant Director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory 
of the stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. 


Water Resources Paper No. 33.—Directory of Central Electric Stations in Canada to 
November 1, 1922. Comprises an analyzis of the central electric station statistics and 
a directory of the stations. In course of preparation. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER, INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 


Water Resources Papers Nos. 29 and 37.—Surface water supply of Canada. Reports of 
hydrometric surveys covering the Atlantic drainage south of the St. Lawrence river 
including Nova Scotia, New Brunswick, Prince Edward Island and southeastern Quebec, 
for the climatic years ending September 30, 1919 and 1920, and 1921 and 1922, by K. H. 
Smith, District Chief Engineer. No. 37 is not yet published. 


olp &e LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources Papers Nos. 28, 34, and 38.—Surface water supply of Canada., Reports 
of hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage 
in Ontario for the climatic years ending September 30, 1920, 1921 and 1922, by S. S. 
Scovil, District Chief Engineer. No. 388 is not yet published. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24, and 26.—Surface water supply of Canada. 
Reports of hydrometric surveys in Manitoba, from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, Chief Engineers. No. 4 contains a gazetteer 
of lakes and streams in Manitoba. 


Water Resources Papers Nos. 31, 36, and 40.—Surface water supply of Canada. Reports of 
hydrometric surveys covering the Arctic and Western Hudson Bay drainage (and Missis- 
sipp1 drainage in Canada) in Alberta, Saskatchewan, Manitoba, extreme Western Ontario 
and the Northwest Territories, for the climatic years ending September 30, 1920, 1921 
and 1922, by C. H. Attwood and A. L. Ford, District Chief Engineers. Previous to 
1919-1920 the surveys in Alberta and Saskatchewan were carried on and the results 
published by the Reclamation Service, Department of the Interior. No. 40 is not yet 
published. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON 
TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 19, 21, 23, 25, 30, 35, and 39.—Surface water 
supply of Canada. Reports of hy drometric surveys covering the Pacific drainage in British 
Columbia and the Yukon Territory from May, 1911, to September 30, 1922. No. 1 is 
by P. A. Carson, Chief Engineer, the others by R. G. Swan, District Chief Engineer. 
No. 1 contains an outline of the history of the Railway Belt with special reference to 
its administrative, legal and physical problems in regard to water, and a gazetter of the 
Jakes and streams in British Columbia. No. 39 is not vet published. 
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SCOPE OF ACTIVITIES 


The past fiscal year saw the Dominion Hydrometric Survey finally rounded 
out as a Dominion wide organization by the completion of the co-operative 
agreement with the province of Quebec whereby the organization of the Federal 
Hydrometric Survey was extended to that province. 

The past year was also noteworthy as producing a decided acceleration 
of water-power development; Canada appears to have nearly accomplished the 
transition from war to peace conditions; industry is stabilizing, and capital is 
available for development in quantities and for rates unobtainable since 1914. 
New water-power enterprises have been initiated at many widely separated 
points and these combined with the increasing cost of coal justify the expecta- 
tion that water-power installation in Canada will continue to grow at a rate 
at least as great as that maintained during the past decade. 


ORGANIZATION 


The activities of the Dominion Water Power Branch are both administra- 


tive and investigatory. The administrative phase of the work arises from the 


proprietary interest of the Dominion in the water resources in the provinces of 
Alberta, Saskatchewan and Manitoba, the Northwest and Yukon Territories, 
and in the Railway Belt of British Columbia. In this connection the depart- 
ment must of necessity secure such fundamental engineering and economic data 
as will enable it to consider applications for power privileges, and to controi 
the development, the distribution and the sale of hydro-electric energy. This 
is the prime responsibility of the branch. 

Throughout the remainder of the Dominion the water-powers are vested 
in the provinces and investigatory work is carried on in co-operation with the 
respective provincial authorities charged with their administration. The branch 
also co-operates extensively with federal departments and commissions other 
than the Department of the Interior, the services of its engineering field staff, 
in the interests of general economy and efficiency, being made available to such 
other departments and commissions. 


The co-operative facilities for water resources investigation work through- 
out the Dominion are as follows:— 


British Columbia.—The local organization of the branch, with headquar- 
_ters at 119 Pender street west, Vancouver, carries on a broadly 
planned hydrometric survey and systematically secures fundamentai 
data necessary to a complete analysis of the water-power resources, in 
accordance with the terms of a co-operative agreement with the Pro- 
vincial Water Rights Branch of British Columbia. 


Alberta and Saskatchewan.—The local organization of the branch, with 
headquarters at 513 Eighth avenue west, Calgary, carries on direct 
administrative work throughout all parts of the two provinces, in 
virtue of the proprietary interest of the department in their water- 
power resources. The investigatory work comprises a comprehensive 
hydrometric survey and a systematic and exhaustive field and office 
analysis of the water-power resources of the two provinces. 
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Manitoba—The local organization of the branch, with headquarters at 
231 Chambers of Commerce Block, Winnipeg, carries on direct 
administrative work throughout the province, in virtue of the pro- 
prietary interest of the department in the provincial water-power 
resources. A comprehensive hydrometric survey is maintained, as well 
as a systematic and exhaustive field and office analysis of the provin- — 
cial water-power resources. In the interests of administrative economy _ 
the investigatory work carried on through the Manitoba office has been 
extended to cover that portion of Ontario lying west of and including 
lake Nipigon. 


Ontario—The local organization of the branch, with headquarters at 
Ottawa, carries on a comprehensive hydrometric survey and systema- 
tically secures fundamental water resources data in accordance with 
the terms of a co-operative agreement with the Ontario authorities. 
The closest co-operation is maintained with the staff of the Ontario 
Hydro-Electric Power Commission. 


Quebec.—The local organization of the branch, recently established with — 
headquarters at Postal Station “H,”’ corner of St. Catherine and 
Bishop streets, Montreal, is developing a comprehensive hydrometric 
survey and has commenced the systematic collection of fundamental 
water resources data as required by the terms of the co-operative 
agreement with the Quebec authorities. The closest co-operation is 
being maintained with the staff of the Quebec Streams Commission. 


The Maritime Provinces—The local organization of the branch with 
headquarters at 193 Hollis street, Halifax, in accordance with the 
terms of a co-operative agreement with the three respective provincial 
authorities of New Brunswick, Nova Scotia and Prince Edward Island, ~ 
carries on a systematic hydrometric survey and a comprehensive and 
continuous power and storage survey of the three provinces, with a view 
to securing the fundamental data necessary to a complete analysis of 
their water-power resources. In New Brunswick, the branch col- 
laborates with the New Brunswick Electric Power Commission; in 
Nova Scotia with the Nova Scotia Power Commission; and in Prince 
Edward Island with the provincial authorities. 


Yukon and Northwest Territories—Administrative and investigatory work 
in the Territories form a direct responsibility of the Dominion Water 
Power Branch in virtue of the proprietary interest of the department 
in their water-power resources. Investigatory work in the Yukon is — 
handled through the British Columbia organization. In the remainder 
of the Territories such work is directed from head office, as exigencies 
demand. 


The field organization of the department is based upon and built up around 
the Dominion Hydrometric Survey staff, through which systematic and con- 
tinuous stream measurement studies are carried on throughout the Dominion. ~ 
The hydrometric survey field staff are employed in a systematic and continuous 
field analysis of the country’s water-power resources. The data systematically . 
accumulated through this work and through co-operative agreements and studies 
with other organizations is collated, analysed and standardized in the head office 
of the branch at Ottawa. | 

As a result, there is now on file in the offices of the Dominion Water Power 
Branch general and detailed information in respect to run-off and power possi- 
bilities of the more important power rivers throughout the Dominion. These 
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data are constantly being brought up to date as new or later information is 
received and is promptly available for reference purposes to all interested in 
the utilization of the water-powers of the Dominion. 


Tue LAKE oF THE Woops ConTROL BOARD 


The Lake of the Woods Control Board was as in the previous vear, 
responsible for the regulation of the level and outflow of lake of the Woods. 
At the same time certain investigations were carried on in connection with the 
storage potentialities of lac Seul and of the boundary waters tributary to 
Rainy lake. 

As heretofore regulation of lake of the Woods embraced the continuous 
collection of hydrological data relating to the watershed. High precipitation 
immediately previous to and during spring breakup necessitated the full opening 
of the Norman dam in April. As a consequence of this precautionary measure 
lake level did not exceed an elevation of 1,060-6 feet, a stage reached on May 25. 
High outflow was maintained until the first week in July when a partial closure 
of the Norman dam was ordered. Lack of precipitation in September required 
the complete closure of the Norman dam but as a result of continued drought 
in the following month lake level dropped to an elevation of 1,059.1 feet. High 
precipitation occurred at the time of freeze-up and there was a consequent rise 
‘in lake level throughout the winter months. 

In conformity with the recommendation of the International Joint Commis- 
sion for the providing of increased outflow capacity from lake of the Woods, the 
board carried on detailed field and office investigations of the most feasible and 
proper method of providing such increased capacity. 

Necessary to a final recommendation by the board as to the storage range 
on lac Seul, continuous records of lake level and outflow were secured throughout 
the year. ‘At the same time interrelated investigations were made of the upper 
English river and at the request of the board, the Geodetic Survey of Canada 
traced a line of precise levels from lac Seul to the junction of the Winnipeg and 
English rivers and from the latter point up the Winnipeg river to Kenora. 


WaATER-POWER REGULATIONS AND LEGAL RESEARCH 


The collection of translations of foreign acts and regulations has been 
continued during the year. 

There has been considerable activity in water-power development in Europe, 
and this has necessitated some modifications in the basic laws passed by most 
of the European countries in the period 1916 to 1920, to which reference was 
made in the Annual Report of the Dominion Water Power Branch for 1921-22, 
in order to provide for changing economic and industrial conditions. This has 
been particularly the case in France and Italy, where economic conditions have 
been somewhat difficult, and has caused a series of changes to be made in the 
general regulations for the acquisition and development of water-powers adopted 
by these countries in 1919 and 1920. These supplementary decrees have been 
translated, and the records containing the water-power laws of Norway, Switzer- 
land, France, and Italy have been revised in accordance with the new material 
received. 

Official publications dealing with the national electrical systems of Germany 
and Sweden, the electrification of the Swedish state railways, and the adminis- 
trative systems of Switzerland and the Dutch East Indies were also received 
and translated. 

The revised Dominion Water Power Regulations which have been in force 
since October 31, 1921, were described at some length in the Annual Report 
for 1921-22 so that no further reference to their provisions need be made at 
this time. As they are somewhat long and perhaps difficult to grasp without 
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considerable study, an explanatory pamphlet has been prepared which describes 
briefly the principles on which they are based, outlines the various steps to be 
taken in acquiring a license under the Water Power Act, and explains the 
general rights and obligations of a licensee with particular reference to the 
financial conditions affecting the security of his investment, such as the initial 
financing of the undertaking, rentals payable to the Crown, regulation of rates, 
service and the issue of securities, the compensation payable to the licensee 
when the license is terminated or cancelled, and the conditions under which a 
license may be so terminated or cancelled. ; 

Copies of this pamphlet and of the regulations themselves may be obtained 
on application to the Director of Water Power. 

During the year a systematic study was begun of the laws passed by the 
various legislative bodies in Canada since their inception dealing with the uses 
of water, with particular reference to the development of power. This survey 
of the legal principles and administrative procedure which form the basis of 
water-power development throughout Canada is substantially completed as 
regards the provinces of British Columbia, Alberta, Saskatchewan, and Manitoba. 
and some progress has been made with the Maritime Provinces. It is hoped 
to complete this work during the coming year, after which it will be published 
in suitable form. It is believed that this is a subject which has not hitherto 
received adequate attention and that the published results will be found useful 
for a variety of purposes. 

In connection with this work a list of the acts at present in force in Canada 
governing the use of water was prepared at the request of the Commissioner 
of Drainage and Waters of the State of Minnesota. 


BRITISH COLUMBIA ADMINISTRATION 


In the Railway Belt of British Columbia the waters and water-powers, 
although they form part of the public property of the Dominion, are adminis- 
tered by the provincial authorities (except within the Dominion parks) under 
the provincial Water Acts, and as the Dominion lands within the Railway Belt 
are administered by this department, it is necessary that the two systems of 
administration work together in haromny. This involves close co-operation 
between the Dominion and provincial officials, which has been attained in a 
very satisfactory manner, and enables the responsible officers of this depart- 
ment to exercise a proper degree of supervision over Dominion interests in the 
waters and the other natural resources affected by their use, and at the same 
time establishes a uniform method of acquiring water rights for all purposes 
throughout the province. 

The examination of water records issued by the province appurtenant to 
lands within the Railway Belt has been continued and the work further sys: 
tematized; plans are compiled to show the lands affected in each case, and the 
granting of necessary rights of use or occupation of Dominion lands under the 
Water Lands Regulations is proceeding satisfactorily in co-operation with the 
British Columbia Lands Branch and the Forestry Branch of this department. 

A considerable amount of work is done in the Railway Belt by the branch 
engineers on bebalf of the Department of Indian Affairs. Reports are prepared 
dealing with systems of water supply for the Indian reserves for irrigation, 
domestic and other purposes, and works of this nature authorized by the Indian 
department are carried out under the supervision of the branch engineers. 

Another important phase of this work is the investigation of water rights 
appurtenant to the Indian reserves in the province, collecting material in sup- 
port of the Indian claims and preparng it for the information of the Board of 
Investigation under the Water Act. Five reports have been prepared in this 
connection tabulating the water records appurtenant to Indian reserves in each 
of the five agencies in the Railway Belt, and the information thus compiled has 


Report of the Director of Water Power 11 
been of great assistance to the board in their work of adjudication and has 
enabled the Indian claims to be adequately presented at the hearings held by 
the board. 


Water Resources INpEx INVENTORY 


The Index Inventory system for recording and collating the water resources 
data of the Dominion has been in actual use for the past few years and has 
provided a most efficient method for the referencing, analysis, standardization 
and filing of all data relating to the subject of water resources. The funda- 
mental principles of this system have been referred to in previous annual 
reports and a complete description has been published as Water Resources 
Paper No. 32. 

The system has been applied to practically all phases of the work carried 
on by the branch, among the more outstanding of which may be mentioned 
the complete census of developed water-power and central electric station 
activities, the analysis of the undeveloped water-power resources, the analysis 
of the stream measurement activities and the storage studies carried on through- 
out the Dominion. 

This work has been largely carried on in co-operation with provincial 
organizations, notably the Hydro-Electric Power Commission of Ontario, the 
Quebec Streams Commission, the Water Rights Branch of British Columbia, 
the New Brunswick Electric Power Commission, and the Nova Scotia Power 
Commission, and resulting therefrom a large proportion of the water resources 
data of the Dominion has been compiled in standardized form for whatever 
purpose required. This material is being continually revised and brought up- 
to-date as authentic information is secured. 


WATER POWER RESOURCES OF CANADA 


The continued growth of hydraulic power installation in this country to 
the present total plant capacity of 2/973,759 horse-power and the direct 
dependence of Canadian industry as a whole on hydraulic and hydro-electric 
enterprise makes it a matter of some importance that existing research into 
water-power resources be periodically brought to date and made available for 
public study. 

Water-power is in itself one of the country’s basic and most valuable 
natural resources, and the capital invested in its development, well over half 
a billion dollars, makes it also one of our greatest single industries. 

Knowledge of this resource is far from complete and information in many 
details is conflicting, but at the present time, largely as a result of the work 
of the Department of the Interior, a great mass of reasonably accurate as well 
as considerable specific data is now on file for the use of engineers and others 
interested. Every effort is made to keep this material constantly up to date. 

During the past three years all existing stream flow and power data avail- 
able from federal, provincial and private sources have been systematically 
collated, re-analysed and co-ordinated, with a view to preparing revised esti- 
mates of available power based on uniform methods of computation and 
arrangement. 


BASIS OF COMPUTATION 


The figures for undeveloped water-power listed in table 1 are based upon 
rapids, falls and power sites of which the actual existent drop or the head 
possible of concentration, is definitely established or at least well authenticated. 
Many rapids and falls of greater or lesser power capacity are scattered on 


rivers and streams from coast to coast which are not as yet recorded, and which 


will only become available for tabulation as more detailed survey work is 


12 Department of the Interior 


undertaken and completed. This is particularly true in the relatively unex- 
plored northern districts. Nor is any consideration given to the power con- 
centrations which, are feasible on rivers and streams of gradual gradient, where 
economic heads may be created by the construction of power-dams, excepting 
only at such points as definite studies have been carried out and the results 
made matters of record. 

In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minimum water-power possibilities of 
the Dominion. 

The power estimates have been calculated on the basis of 24-hour power 
at 80 per cent efficiency for conditions of “ Ordinary Minimum Flow” and | 
“Estimated Flow for Maximum Development.” The “ Ordinary Minimum — 
Flow” is based on the averages of the minimum flow for the lowest two con- 
secutive seven-day periods in each year, over the period for which records are 
available. The “ Estimated Flow for Maximum Development” is based upon 
the continuous power indicated by the flow of the stream for six months in 
the year. The actual method to determine this flow is to arrange the months 
of each year according to the day of the lowest flow in each. ' The lowest of the 
six high months is taken as the basic month. The average flow of the lowest 
seven consecutive days in this month determines the maximum for that year. 
The average of such maximum figures for all years in the period for which data 
are available is the estimated maximum used in the calculation. 

This estimated maximum development is based upon the assumption that 
it is good commercial practice to develop wheel installation up to an amount, 
the continued operation of which can be assured during six months of the year, 
on the assumption that the deficiency in power during the remainder of the 
year can be profitably provided from storage or by the installation of fuel-power 
plants as auxiliaries. The correctness or otherwise of this assumption for any 
particular site can only be definitely settled by careful consideration of ail 
circumstances and conditions pertinent to its development. The method, how- 
ever, enables us to make a fairly satisfactory over-all estimate of the maximum 
hydraulic power available as distinctive from the estimated ordinary minimum 
power available. 


AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada, from all sources and within 
the limitations outlined, is 18,255,000 horse-power for conditions of ordinary 
minimum flow and 32,076,000 horse-power under a flow estimated for maximum 
development, i.e., dependable for at least six months of the year. 

It is believed that these are conservative estimates since an analysis of 
th water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as to 
stream flow, gives an average machine installation 30 per cent greater than the 
six-month flow maximum power. Applying this, the figures quoted above there- 
fore indicate that the present recorded water-power resources of the Dominion 
will permit of a turbine installation of 41,700,000 horse-power. 

The total installation to date in water-wheels and turbines through the 
Dominion is 2,973,759 horse-power. In other words the present turbine installa- 
tion represents only 7 per cent of the recorded water-power resources. 


CURRENT PROGRESS 


The sustained, and in many cases increased earning power of existing hydro- 
electric organizations, both privately and publicly owned, during the past few 
years of deflation following the war stimulus has been reflected in the encour- 
aging treatment of the securities of these concerns on the various financial 
exchanges, and has created a favourable impression on capital, and generally 
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established a public confidence that is proving of value in the further promotion 
and growth of hydro-electric enterprises. 

The period of high and uncertain construction costs resulting from war 
time conditions is definitely passing. Works which a few years ago would not 
be undertaken by contractors except on a cost-plus basis can now be met by 
simple inclusive tender. Labour conditions are slowly stabilizing. The power 
industry has established its capacity to manufacture cheaply and market its 
wares profitably under trying and exacting circumstances. There seems little 
to impede and much to encourage increased development. 

It is not surprising therefore that many large developments are under way 
and many others under consideration, so that a continuation of the steady 
progress of new installation during the last two years, may be looked forward 
to with confidence. 

The progress of development is somewhat difficult to follow from year to 
year because the year is too short an interval. From three to five years or 
even longer often elapses between the first consideration of development and 
the delivery of power. Again most projects commence with an initial installa- 
tion much less than the ultimate projected capacity and new units of machinery 
are installed from time to time as the load develops. In other words what mav 
be called the scoring column often does not reflect new construction for some 
years after such construction has been actively under way, but continues to 
record new scores from old developments. 


UTILIZATION OF DEVELOPED WATER-POWER 


The 2,973,759 horse-power at present installed in this country may be classi- 
fied as follows (see table 2) :— 


2,204,486 horse-power in central stations for general distribution for all 
purposes. 

484,228 horse-power installed in pulp and paper mills, not including 160,577 
horse-power purchased by pulp and paper companies from central 
stations. 

285,045 horse-power installed in industries other than central stations and 
pulp and paper mills. 


The total installation for the Dominion averages 338 horse-power per 
thousand population, a figure which maintains Canada’s position as second only 
to Norway in the per capita utilization of water-power among the countries 
of the world. ) 


WATER-POWER IN THE CENTRAL STATION INDUSTRY 


Modern developments in high-tension electrical transmission, which permit 
the economic transportation of power at small loss over relatively long distances 
has made possible the use of hydraulic power for manufacturing in established 
centres where labour is plentiful and of a permanent character, with shipping and 
distributing facilities readily at hand. Such centres, with their variety of manu- 
facturing needs and processes, street railways to be operated, buildings to be 
lighted and heated, municipal needs for street lighting and water pumping, form 
an ideal market for the product of the central electric station and have resulted 
in the central station industry attaining enormous proportions in a relatively 
short period of time. 

Throughout the Dominion there were, at February 1, 1923, 273 hydro- 
electric central stations with an installed turbine capacity of 2,204,486 horse- 
power, or a generator installation of 1,636,084 kv. a. (see table No. 3), of which 
totals 1,556,956 horse-power were installed in commercial or privately owned 
stations while 647,530 horse-power were installed in municipal or ‘publicly 


owned stations. 
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The units vary in size from 10-horsepower to the 55,000-horsepower turbines 
recently installed in the Queenston development of the Ontario Hydro-Electric 
Power Commission, and which are the largest operating water-turbines in exist- 
ence at the time of writing. The turbine units in the industry average 3,483 
horse-power, while the average installation of the central stations is 8,075 horse- 
power. 

Unremitting progress in operating efficiency and wider fields of service are 
being constantly maintained by the operating companies and interested govern- 
ment departments. New units are being installed, new plants constructed, new 
projects investigated and research instigated to meet the growing domestic and 
industrial demand and to link up the hitherto isolated small centres and rural 
districts with cheap hydro-electric power. 


WATER-POWER IN THE PULP AND PAPER INDUSTRY 


Pulp and paper manufacturing is a typical and pre-eminent Canadian indus-. 


try with a future of great potentialities, the result of two natural advantages of 
almost equal moment, namely, an abundant supply of growing pulpwood and 
cheap accessible motive power in large quantities. The importance of cheap 
power lies in the fact that it takes practically 100 horse-power to produce one 
ton of paper per day. It is not surprising therefore that motive power used in 
this industry is almost altogether restricted to hydraulic energy and that 
Canada’s premier advantage and position in the pulp and paper field rests on 
adequate and abundant water-power well distributed among extensive forest 
reserves. 

Water-power is operating 113 pulp and paper mills in Canada, 644,805 
horse-power being employed. Of this total, 484,228 horse-power is actually 
mstalled in connection with the mills and 160,577 horse-power is purchased 
from hydro-electric central stations. 

The innovation of the electric drive is having a marked and favourable 
influence on pulp and paper manufacturing processes. It makes possible the 
centralized operation of fewer and larger mills receiving power from several 
power sites together with the further advantage of uniform speed and better 
control in grinding, thus lessening costs of operation, construction and shipping. 
Of the 484,228 horse-power actually imstalled in pulp and paper mills 183,311 
horse-power is used in the electric drive, besides which there is 160,577 horse- 
power of hydro-electric energy purchased from central stations, bringing the 
total horse-power employed in the electric drive up to 343,888 horse-power. 

Quebec and Ontario possess the largest natural pulpwood areas in Canada 
and they lead in pulp and paper production with 320,192 horse-power utilized in 
this industry in Quebec and 243,146 horse-power in Ontario; other producing 
provinces are British Columbia, 48,800 horse-power; New Brunswick, 14,668 
horse-power; and Nova Scotia, 17,900 horse-power; total installation for pulp 
and paper mills, 644,805 horse-power. 


PAST AND FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


The growth of water-power developments in Canada has been striking. 
Total installed horse-power has grown from 975,000 to 2,974,000 since 1910; 
central station installation from 605,000 to 2,204,000 horse-power, and pulp 
and paper installation from 191,000 to 484,000 horse-power. 

There is every reason to believe that this rate of growth will not diminish. 
New uses for electric current of the greatest import in industrial processes and 
services are being constantly discovered. Canada’s strategic advantage in the 
location of large reserves of water-power within transmission distance of her 
centres of population should attract special industries to these centres -in 
increasing numbers. Population follows industry and at once an added market 


epee 


is created for power for domestic and municipal uses. 


Report of the Director of Water Power 


15 


All the modern tendencies 


in the utilization of cheap power indicate that the rate of growth of hydro- 
electric development in Canada will increase rather than lessen. 

Should the rate of installation since 1910 be maintained at its present rate 
there will be installed in 1925, 3,360,000 horse-power; in 1930, 4,110,000 horse- 
power; in 1935, 4,800,000 horse-power; and in 1940, 5,600,000 horse-power. 


These growth figures are considered conservative. 


Available reserves are more 


than ample to take care of these future demands, as outlined, for a long time 


to come. 


The water-power now developed in Canada represents an investment of 


over $620,000,000. 


In 1940 should the rate of growth in installation during the 


past fifteen years be continued, this investment will have grown to over 
$1,100,000,000. The present development represents an annual equivalent. of 
26,700,000 tons of coal which, valued at $10 per ton, represents $267,000,000. 
In the year 1940 these annual figures will, with the foregoing assumption, have 
become 50,000,000 tons and $500,000,000. These figures are striking evidence of 
the outstanding importance and necessity of an intelligent administrative policy 
governing the development of our water-power resources. 


Table No. 1.—Available and. Developed Water-Power in Canada— 


February 1, 1923 


Available 24-hour power 
at 80 per cent efficiency 


At est. flow 


for max. dev. 


(Dependable 
for 6 months. 
Horse-power) 


Turbine 
Installation. 


Horse-power 


Province 
At ordinary 
min. flow. 
Horse-power 
il , 

ofc ent COORG OVE bs ei etek SOS DUNS ee ee as Be Va 1,931,142 
SSE Se rerio ee cee Se Oe Ae ee 2 espn wie ahi, 475,281 
eer eEC CES ATIC WR Eee Ret ee MN ee Nee oe MOM re Be Ne acca e 2 513,481 
WIGS Bae aT ga SSP ae 0 Sica ae pa ei EAL Ae es 3,270, 491 
Siete, Se poh og ack ae > SR Ce) a en i 4,950,300 
RT pg He NS Te nas ce seca evolves ais Pagee BEEN 6,915, 244 
ree eee TU VAGHe erie shorts OF oa Pahoa sate os Ghee Bauman t 50, 406 
Pierre Cita e re | emir cris twee te re on ks 20,731 
BerINC TU WATE ELAN aye ince oaiin Mtoe il wena eee aes ws 3,000 


Narcan anicaiNOrel west). CTYitOTles, 4.056. o-erc «cms cee aot 162220 


18, 255,316 


3 


5,103, 460 
1,137,505 
1,087,756 
5,769, 444 
6, 808, 190 
11,640,052 
120,807 
128 264 
5,270 

275, 250 


32,075,998 


+ 


328,977 
33, 067 
134, 025 
1,299, 230 
1,073, 883 
42,039 
47,100 
2,239 
13,199 


2,973, 759 


The figures listed in columns 2 and 3 in the above table represent 24-hour power and are based upon 
rapids, falls and power sites of which the actual existent drop or the head possible of concentration, is 
definitely known or at least well established. Many rapids and falls of greater or lesser power capacity 
are scattered on rivers and streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken and completed. This is 


particularly true in the relatively unexplored northern districts. 


Nor is any consideration given to the 


power concentrations which are feasible on rivers and streams of gradual gradient, where economic heads 
may be created by the construction of power-dams, excepting only at such points as definite studies have 


been carried out and the results made matters of record. 


The figures in column 4 represent the actual water-wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in columns 2 and 3 for 
the purpose of deducing therefrom the percentage of the available water-power resources developed to 
date. The actual water-wheel installation throughout the Dominion averages 30 per cent greater than 


corresponding maximum available power figures calculated as in column 3. 


The figures quoted above 


therefore indicate that the at present recorded water-power resources of the Dominion will permit of a turbine 


installation of 41,700,000 horse-power. 
7 per cent of the present recorded water-power resources. 


In other words, the present turbine installation represents only 


The above figures may be said to represent the minimum water-power possibilities of the Dominion. 
As illustrative of this the detailed analyses which have been made of the water-power resources of 
the provinces of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities 
for regulating stream flow and it is estimated that the two provinces possess within their respective 
These figures provide for a diversity factor 


borders 200,000 and 300,000 commercial horse-power. 
between installed power and consumers’ demands. 
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Table No. 2—Developed Water-Power in Canada—February 1, 1923 


Turbine Installation in Horse-power Total 

> | Population | installation 
Province In In In Census of per 1,000 
Central Pulp and other Total June, 1921 | population 
Stations | Paper Mills| Industries H:Pi 
1 2 3 4 5 6 ii 

British Columbia... :..2...- 227,401 48 , 800 52,776 328,977 524, 582 627 
Albertacsetean tes. ase: 32-380 sneer ee 687 33, 067 588, 454 f 56 
Saska tele wean: occ stis ate ata hed cw esd rece all ec hy nut asian ca aie anne all Pe a ew, (YSU Pe in et 
Manitoba arc ae eee ee Lt7; Glo ce ee eee 16,400 134, 025 610,118 220 
QHTETIO UP ef Ree as 1,018, 853 171,024 109, 353 1,299,230 | 2,933,662 443 
DUCDECUE at hiranco ra eRe 761,480 Dal. fol 80,666 | 1,073,883 | 2,361,199 445 
INewabrunswiCk...c..2-...- Dalventultey 14, 668 6, 258 42,039 387, 876 108 
NGvarSeotianees..0¢. pao. 15, 346 17,999 13, 755 47,100 523, 837 90 
Prince Edward Island...... 288.4 sh eeres Ase 1,951 2,239 88,615 25 
BY AL KOU) camer oka ace eaten 102000.) (coo. ae eee 3,199 13, 199 4,157 o,1da 
Ganndar Cie. oo these Oe 2,204, 486 484, 228 285,045 | 2,973,759 | 8,788,483 338 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 3 includes only water-power actually developed by pulp and paper companies. In addition to 
this total, pulp and paper companies purchase from the hydro-power central stations totalled in column 
2, 72,122 horse-power in Ontario and 88,455 horse-power in Quebec. The total hydro-power utilized in the 
pulp and paper industry is therefore 644,805 horse-power. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central station and the pulp and paper industries. These industries also purchase blocks of power from the 
central stations totalled in column 2. 

Column 5 totals all turbines and water-wheels installed in Canada. 

- Column 6, total population, includes 7,988 in North West Territories and 485 in the Royal Canadian 
Navy. 
Column 7 averages the developed water-power per 1,000 population. 
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Table No. 4—Developed Water Power in Canada Utilized in the Pulp and 
Paper Industry—February 1, 1923. 


Installed and Purchased Power—Horse power 


No. Turbine Installation Total 
Province of in the Industry Total utilized 
Mills Purchased Hydro- in the 
Hydro- Hydro- Electric, Industry, 
Direct Electric Total Electric col.4 and | col. 5 and 
Drive Drive Power col. 6 col. 6 
1 2 3 4 5 6 7 8 
British Columbia. . 5 27,975 20,825 AS SOO cl Peer a eee 20,825 48, 800 
Ontario. . iat eth coh 41 89,830 81,194 | 171,024 0 ea Wee 1535016 243, 146 
Ouebecee ees oe 54 162, 825 68,912 ale 88, 455 May Bie" 320, 192 
New Brunswick........ o 2,368 12,300 TACOS S tates. eh 12,300 14, 668 
Nova Scotia. ooh. 10 17,919 80 EET 8 oh Oe het ee ae 8 17,999 
Gana tee ee Lis 300,917 183, 311 484, 228 160,577 343, 888 644,805 


Column 3 includes all turbines actually installed in the industry and directly driving mill equipment. 

Sete 4 includes all turbines actually installed in the industry and transmitting power through 
electric drive. 

Column 5 totals the turbine capacity actually installed in the industry. 

Column 6 includes only power purchased from hydro-electric central stations for the operation of pulp 
and paper mills. 

Column 7 totals the hydro-electric power used in the industry. 

Column 8 totals the water-power ‘used in the industry. 


Hypro-ELectric PRoGRESS IN CANADA IN 1922 


The water-power industry may be likened to a fly-wheel in that it possesses 
a momentum which enables it to traverse periods of depression and great indus- 
trial activity without excessive fluctuations. The history of water-power devel- 
opment in Canada has been one of steady progress and the industry has been 
a stable one. Whether times have been good or bad the output has been 
steadily growing, when general business has been poor and interest rates high 
the increase has been provided for by the gradual expansion of existing develop- 
ments, whilst as general business conditions improve new enterprises are under- 
taken. 

From figures compiled by the branch it is shown that during 1922 the 
total water-power installation in Canada grew to approximately 3,000,000 
horse-power, of which 240,000 were installed during the year; this figure does 
not include 190,000 horse-power installed during 1921, but only brought into 
operation after that year closed. 

The most significant feature of 1922 from the hydro-electric standpoint 
was the initiation of new development. Projects are under way which will 
have an ultimate capacity of over one million horse-power, thus indicating in no 
uncertain manner that the progress maintained through the war and post-war 
periods largely by the extension of existing developments will be sustained 
and probably stimulated by entirely new enterprise. 

The details of progress during 1922 are set forth in the following para- 
graphs, but special attention may be called to the storage developments on 
Stave lake and Falls creek in British Columbia to increase the output of existing 
plants; the development of the Manitoba Power Company at Great falls on the 
Winnipeg river, where the first unit of a 168,000-horsepower development was 
put into service in December; the rapid increase of installation by the Ontario 
Hydro-Electric Commission at Queenston; the great activity in Quebec, which 
includes immense developments under way on the Saguenay river and at Gres 
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falls on the St. Maurice; also the steadily maintained progress in the Maritime 
Provinces. The particulars of the progress during 1922 by provinces is as 
follows :— 


BRITISH COLUMBIA 


New hydro-electric construction work in British Columbia during 1922 
included a development of 7,200 horse-power on the Bull river in the south- 
eastern corner of the province, by the East Kootenay Power Company. This 
plant serves an important mining area in the Fernie-Cranbrook district. The 
same company also commenced construction of a 24,000-horsepower develop- 
ment on the Elk river near Elko. The initial installation, which will consist 
of two 8,000-horsepower turbines, is expected to be completed by the fall of 1923. 

The British Columbia Electric Railway Company has under construction 
extensive alterations to its development at Stave falls, at the outlet of Stave 
lake, involving an expenditure of $1,250,000. The main dam is being raised 20 
feet and additional side dams are being erected which will approximately double 
the water storage. An additional unit of 13,000 horse-power was installed and 
placed in operation in November, 1922, which brings the total in this plant to 
52,000 horse-power; provision is also being made for the addition of a fifth unit. 

The Granby Consolidated Mining and Smelting Company in 1922 com- 
menced construction of a large concrete storage dam on Falls creek, near Anyox, 
at an estimated cost of $500,000. When complete this dam will provide addi- 
tional storage of 25,000 acre-feet which is intended to eliminate the necessity 
for steam generated power for the company’s plant and smelter. The company 
contemplates the installation of a new 3,600-kilowatt unit during 1923. 

The Pacific Mills Limited, at Ocean falls, also commenced in 1922 the work 


of raising their existing dam an additional 15 feet to provide additional storage 


of water. 

Towards the close of the year activity was being evinced in a project to 
develop power on the Adams river for the supply of Kamloops and adjacent 
territory. Ratepayers of Kamloops have since passed a by-law authorizing a 
contract being made for a block of power from this development if it is pro- 
ceeded with. ; 


MANITOBA 


At Great falls, on the Winnipeg river in Manitoba, the first milestone in 
the completion of the 168,000-horsepower development of the Manitoba Power 
Company was passed on December 28, 1922, when the first unit of 28,000 horse- 
power was placed in operation under partial head. This event was the culmina- 
tion of a year of remarkable constructional achievement in which the programme, 
as planned by the company, was carried out in every respect. The initial 
installation in this plant will consist of two units totalling 56,000 horse-power 
and provision has been made for four additional units of 28,000 horse-power 
each, giving an ultimate capacity of 168,000 horse-power. 

The municipal plant of the city of Winnipeg at Pointe du Bois, on the 
Winnipeg river, was increased in capacity during 1922 by the addition of a unit 
of 6,900 horse-power. This brings the installation in this plant to eleven units, 
ageregating 67,100 horse-power. Provision still remains for the addition of five 
more units which will be added as the growth of the load demands. 

In preparation for still further demands for power the city commenced 
studies of a development at Slave falls, five miles below Pointe du Bois on 
the Winnipeg river. It is also of interest to record that the city has decided 
to construct a steam stand-by plant in Winnipeg of 15,000-horsepower capacity 
to be operated in the event of temporary breakdowns in the hydro-electric supply. 
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ONTARIO 


As in recent years the construction operations of the Ontario Hydro-Electric 
Power Commission during 1922 ranked first in magnitude. Work continued 
throughout the year on the 550,000-horsepower Queenston-Chippawa develop- 
ment and the initial stage of this project now nears completion. Of the five 
55,000-horsepower units included in this initial installation the first was placed 
in operation in December, 1921, the second, third and fourth in 1922 and the 
fifth is expected to be ready early in the present year. Due to the rapid 
increase in the load on the Niagara system, plans are being advanced for the 
completion of the Queenston station to the full 550,000 horse-power. 

At Ranney falls on the Trent river near Campbellford, Ont., the new 
10,000-horsepower development of the commission was completed and _ placed 
in operation during August last. Additional powers on the Trent river at dams 
8 and 9 are now being investigated by the commission, also powers at Bingham 
chute on the South river and at Port Severn on the Severn river. 

The Canadian General Electric Company completed the reconstruction of 
their development at Nassau on the Otonabee river by the addition of a 1,300- 
horsepower unit. The power is used in the company’s works at Peterborough. 

In northern Ontario two new developments to serve the gold and silver 
mining areas were placed under construction and the work well advanced before 
the end of the year. At Sturgeon falls, on the Mattagami river, the Lower 
Sturgeon Power Company, Limited, are installing 8,000 horse-power to serve 
the mines at Porcupine and expect to have the power available in February 
or March of the present year. At Indian chute, on the Montreal river, the 
Great Northern Power Company, Limited, are constructing a development with 
a designed capacity of 6,450 horse-power. It is expected to place the first unit 
of 2,150 horse-power in operation during March this year. The output from 
this plant will serve mines in adjacent territory. 

At Kapuskasing, on the Kapuskasing river, the Spruce Falls Company have 
under construction a development with an initial installation of 2,500 horse- 
power to supply power to their pulp mill at that place. This work was well 
advanced at the end of 1922. 

On the little Thessalon river the town of Thessalon constructed a develop- 
ment of 200 horse-power which went into operation in December last and is 
serving the town with light and power. 

In northwestern Ontario at Kenora the Backus-Brooks Company completed 
the installation of 4,800 horse-power in the power development at the outlet 
of the lake of the Woods formerly owned by the town of Kenora. Present 
plans contemplate the addition of new units during the present year which 
will bring the total installation to 10,800 horse-power. 

In the same district also the Dryden Paper Company commenced con- 
struction on a new plant at Wainwright falls on the Wabigoon river, four miles 
northwest of Dryden. A single unit of 1,400 horse-power is being installed 
and is expected to be in place in February, 1923. 

The total turbine capacity installed in Ontario during 1922 amounted to 
130,300 horse-power, with provision well advanced for extensive additions in 
1923. 

It is of interest to record that during the year a report was presented to the 
Temiskaming and Northern Ontario Railway Commission by engineers engaged 
for the purpose, which recommended the electrification of the railway and 
advised that powers on the Amable-du-Fond, Blanche and Frederickhouse rivers 
be reserved for the same. 


QUEBEC 


In the province of Quebec the turbine capacity actually installed during 
1922 did not reach the figure of the previous year, but a number of very 
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important projects were commenced which will add very materially to the 
utilization of the large power resources of the province. At Shawinigan falls, 
on the St. Maurice river, a unit of 43,000 horse-power was installed and placed 
in operation during October in No. 2 power-house of the Shawinigan Water and 
- Power Company. Provision has also been made for the addition of two more 
such units. At the Grand’Mere plant of the Laurentide Power Company the 
two 22,000-horsepower units which had been installed in 1921 were placed in 
operation, and similarly at the Cedars plant on the St. Lawrence river, of the 
Montreal Light, Heat and Power Consolidated the two 11,300-horsepower units 
installed in 1921 went into operation. For the latter plant four additional units 
have been ordered, some of which are expected to be in operation in the autumn 
of (1923. 

Among other hydro-electric developments placed in operation during 1922 
may be mentioned a 150-horsepower plant at St. Prime, in the lake St. Jobn dis- 
trict; a 350-horsepower plant at Papineauville, on the Little Nation river, 
replacing a previous plant destroyed by fire, and a new plant of 400 horse-power 
on the Blanche river, in Labelle county placed in operation during November 
by Cie. Electrique de Rockland Ltee. to supply Rockland, Ont., and other 
municipalities. In this connection may also be mentioned the completion of a 
new concrete dam by the Pembroke Electric Company at their 4,000-horsepower 
plant on the Black river at Waltham, Que., to increase its capacity and main- 
tain a higher head. 

Construction was commenced during 1922 on a number of important pro- 
jects throughout the province. At Gres falls, a short distance below Shawinigan 
falls, work was started during October on a new 125,000-horsepower develop- 
ment for the St. Maurice Power Company. This installation will comprise 
four units operating under a head of 65 feet and it is expected to have it 
in operation in 1925. 

The Lower St. Lawrence Power Company commenced a 3,700-horsepower 
development near the mouth of the Metis river and work was well advanced by 
the end of the year. It is expected to have the plant in operation by July, 1923, 
and power will be supplied in the district extending from Matane to Rimouski. 

Owing to increasing demands for power in the Eastern Townships area the 
Southern Canada Power Company expect to start construction on a new develop- 
ment at Hemming falls, on the St. Francis river, above Drummondville. This 
plant will have a capacity of 30,000 horse-power operating under a head of 
50 feet. 

In the Ottawa-Hull district two new developments are contemplated. The 
Ottawa and Hull Power and Manufacturing Company has had plans prepared 
for a development one mile below Bryson, Que., on the Calumet channel of the 
Ottawa river. The initial installation will comprise two units of 14,500 horse- 
power each with provision made for the addition of two larger units. The 
power will be transmitted to Ottawa and will also supply towns and villages 
on the way. The Hull Electric Company has completed surveys for a develop- 
ment at Paugan falls, on the Gatineau river, which will have an ultimate 
capacity of 100,000 horse-power under conditions of regulated river flow. 

The largest project for which final definite arrangements have recently been 
made with the Quebec Government is that of the Quebec Development Com- 
pany on the Saguenay river at the outlet of lake St. John. The present devel- 
opment is to have a capacity of 350,000 horse-power of which 200,000 horse- 
power is to be ready in five years. Lake St. John, whose storage possibilities 
have been thoroughly investigated by the Quebec Streams Commission, is to be 
used as a storage reservoir in connection with the project, a total storage depth 
of 10 feet on the lake being feasible. 

The Quebec Streams Commission, whose work has proved of the greatest 
assistance to the proper development and use of the water-powers of the pro- 
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vince, has recently asked for tenders in connection with the Kenogamj Lake 
Storage project to regulate the Chicoutimi and Sable rivers on which much 
power is utilized in the pulp and paper industry. The construction of this 
reservoir involves an expenditure of $2,500,000. 

The Savanne reservoir, with a capacity of 30,000,000 cubic feet, on the Ste. 
Anne de Beaupre river, was completed by the Quebec Streams Commission in 
the latter part of 1922 ‘ata cost of some $200,000 for the further regulation of 
the river flow at the St. Fereol power development. 

Among other projects now in the hands of this commission are those of 
storage reservoirs for flow regulation on the Oureau, Gatineau and Metis rivers. 

Summarizing the construction in the province for 1922, some 48,550 horse- 
power of new installation were added, 66,600 horse-power installed during 11921 
were placed in operation and a number of very important projects were placed 
under way. 


NEW BRUNSWICK 


In New Brunswick the province carries on an active development policy 
through the New Brunswick Electric Power Commission. The first develop- 
ment undertaken by the commission on the Musquash river, near St. John, was 
completed and ready for operation by July, 1922, with an installation of 11,100 
horse-power. Owing however to differences between the city of St. John and 
the New Brunswick Power Company the agency of its final distribution was not 
settled until December, 1922, when the city of St. John contracted with the 
New Brunswick Electric Power Commission to purchase energy up to 15,000,006 
kilowatt-hours per annum at a price of 1-2 cents per kilowatt-hour. The city 
and the New Brunswick Power Company have not yet composed their differ- 
ences with regard to the distribution of the power; the civic authorities in the 
meantime are making preparation to build their own distribution system. The 
city of Moncton had already contracted with the commission for 5,000,000 kilo- 
watt hours per annum and the transmission line to that city was nearing com- 
pletion at the close of 1922. 

At Aroostook falls, on the Aroostook river, the Maine and New Brunswick 
Power Company commenced work on extensive alterations to their plant. Two - 
new units of 2,000 horse-power each are to be installed and will replace two old 
units rated at 750, horse-power each. With the new units in place this plant 
will have a capacity of 8,400 horse-power. It is expected to have the alteration 
completed by August, 1928. | 

Investigatory studies were made by the New Brunswick. Electric Power 
Commission of proposed developments on the Nepisiguit and Tetegouche rivers. 
It has also been lately reported that the commission have under consideration 
the development of Grand falls, on the St. John river. 


NOVA SCOTIA 


The Nova Scotia Power Commission formed in 1919 for the purpose of 
creating a complete electric power system for the province brought into opera- 
tion in June, 1922, its 11,000-horsepower development at St. Margaret Bay. 
This plant has since been carrying the entire load of the city of Halifax and 
under the present peak conditions the city load is rapidly approaching its 
maximum capacity. Additional installation of 5,000 horse-power may be added 
to this development before its ultimate capacity is reached. 

Among other hydro-electric installations made in Nova Scotia during 1922 
may be mentioned a development of 84 horse-power on Tupper Lake stream by 
the Cambridge and Waterville Hydro-Electric Power Company to serve the 
towns of Cambridge and Waterville also the addition of a unit of 150 horse- 
power to the plant of the Gaspereau River Light, Heat and Power Company, 
Limited, on the Gaspereau river. 
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Preliminary construction was started in September by the Nova Scotia 
Power Commission on a new development at Malay falls, on East river, Sheet 


harbour. 


This development will have an initial installation of two 1 850- horse- 


power units with provision made for a third of the same capacity. Power will 
be transmitted to the towns of Pictou, Stellarton, New Glasgow, Trenton, and 


Westville. 


expected to have the plant in operation early in 1924. 
Plans for a cevelopment on the east branch of Bear river for the supply of 
the north shore of the province from Yarmouth to Middleton have also been 


prepared by the commission. 


Tenders are being called for turbines and generators and it is 


The Avon River Power Company has surveys under way for a small 
development on the Avon river to serve Windsor, N.S. 


The activities throughout the Dominion are summarized in table 5, 


Table No. 5—List of Hydro-Electric Activities in 1922. 


placed 


Installa- 
tion 
made 
1921 and 


operation 
1922 


ewww eens 
Ce 


22,600 


in 


New 
installa- 
tions or 

additions 

1922 


EL: 


110, 000 
1,300 


10, 000 


84 


Total 
present 
installa- 
tion 


220,000 
2,700 


10,000 


152, 200 
164,000 


191,500 


5, 900 
11, 100 


Installa- 
tions 
under con- 
struction 
or 
actively 
projected 


16,000 


30,000 


125, 000 
30,000 


3,700 
2,500 


see eee eee 
soe ee ee eee 


see ee eee ee 


Plan Company or Owner Plant 
No. 
1 |British Columbia Electric Railway Co.|Stave river................++- 
2 |East Kootenay Power Co., Limited..... Bulllsrigseny ses eyes aera ”e | 2 
3 |East Kootenay Power Co., Limited..... Bilkrivers near Elkow tas... .- 
Aa NIN TOD aL EO Wet WOncsae ie fact tes nese ee Great Falls, Winnipeg river... 
ie CaSO VV INT PCO et ares lane es ec ke ae Point du Bois, Winnipeg river. 
OMgteackus- Brooks: ©Or eet. ce leno nk. SCROLL ot Mey no tee re oe 
(el Dryicent Panerai ic. che nne eke. Wabigoon river seen. eens oe 
Si OW On MessalONen py yore sein coche okie nt Little Thessalon river......... 
GeeioprucerallstCos. te, ston clan an ee Kapuskasing ss -aserotere. kee 
10 |Lower Sturgeon Power Co............... Sturgeon falls, Mattagami 
PEVCD SE eee ae ee ee oe ke! 
11 |Great Northern Power Co.............. Indian Chute, Montreal river. 
12 |Hydro-Electric Power Commision of 
OnCaTOn aeeD: PEs Poin, PREG hb telohct.. Queenston-Chippawa, Niagara 
Tivol ee wea ee 
13 |Canadian General Electric Co........... Nassau, Otonabee river....... 
14 |Hydro-Electric Power Commission of 
Ontario ser eto See NGA ae Ranney falls, Trent river...... 
15 |Ottawa and Hull Power and Manufactur|- 
COM ee ir ee eer eee, ee Calumet falls, Ottawa river. 
16 Hull HOleeLTIC: COM ira bh whee noe Paugan falls, Gatineau river. 
17 |Cie. Electrique de Rockland............ Blanchewriverss-) oeeeeee 2st 
18 |Montreal Light, Heat and Power Con- 
SOG ALC Clase dr. cr: ceed tone vais Cedars rapids, St. Lawrence 
PV Cie ee Ce eee 
LO pe anrentiden lower ous os .neeeee cee Grand’Mére, St. Maurice river 
20 |Shawinigan Water and Power Co........ Shawinigan falls, St. Maurice 
river. 
Dieaiste Maurice Power-©O.c....8.csceeedee: Le Gres falls, St. Maurice river 
22 |Southern Canada Power Co............. Hemming falls, St. Francis 
ERAS) pO anh ACR nee ts a 
Bote Ciey Wlectrique st. eriime. ... otis. seen ee StsRElime wey aceite eee nica 
24 |Quebee Development Co................ BAGUCDAY LIVER) cons bibs ries to 
25 Lower St. Lawrence Power Co.......... MeéetiSirivoree. -ic-t hee soon: 
26 |Maine and New Brunswick Power Co....|Aroostook falls................ 
27 |New Brunswick Electric Power Com- 
VISE ON Wy wenner cae Macs ak de 5 So Musagiuasin riviera dia cance. 12s 
28 |Cambridge and Waterville Hydro-Elec- 
trices BOWeDm COt seer mee th Ciencias PU Per aces etn. etre se seuss 
29 |Gaspereau River Light, Heat and Power 
(COMME RO Mittin lr ate ake Whiterock, Gaspereau river... 
30 |Nova Seotia Power Commission........ Stuviargearet WAV as.saens. osc 
31 |Nova Scotia Power Commission........ Malay falls, East river, Sheet 


harbourgeweecere sae ee cs 


ee ey 


see meer oee 


Norsz.—In addition to the installations shown in the above table provision has been made in a number of existing plants 
for extensive additions as the loads increase. In addition also to the projected plants listed there are numerous other pro- 


jects under study. 
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Tue CENTRAL ELectric StaTion INDUSTRY OF CANADA 


With the realization of the basic facts that improvement in the com- 
mercial efficiency of a country depends upon increasing the output of its 
workers, and that the logical manner of producing this increased output is by 
the greater use of mechanical power in industry, the importance of ample and 
economical supplies of readily available energy at once becomes apparent. 

These supplies of power can best be provided by ample amounts of elec- 
trical energy and Canada with her widely distributed and advantageously 
located water-powers and generous deposits of fuel is particularly favoured in 
being able to produce power at very low cost. ‘The production and distribution 
of this power is the function of the central electric station industry. 

The greater commercial prosperity induced by the application of this low- 
priced power is in turn reflected in the earnings of the central stations them- 
selves as the increased purchasing power of the individual makes itself felt 
in a greater demand for manufactured articles and for those amenities of 
modern civilization represented by improved lighting, heating, cooking and 
power-driven household appliances. 

Under the terms of the co-operative agreement existing between the 
Dominion Water Power Branch and the Dominion Bureau of Statistics and as 
part of the census of industry conducted by the bureau, an annual census of 
the central electric station industry of Canada is taken. The fifth annual 
census has just been completed and an exhaustive analysis of the data 
gathered is being published in two sections, Part 1, presenting a general census 
and statistical digest of the industry as at January 1, 1922, together with the 
necessary explanatory text, and Part 2, comprising a comprehensive directory 
of all public or privately-owned organizations distributing electrical energy for 
sale, showing investment in plant and equipment, installation, mechanical 
ne service, location of power for sale, rates and transportation avail- 
able. 

While the data included in the Directory are based on the statistics of 
Part 1, it has been possible to include considerable later data, the date to which 
each particular description is complete being placed at its head. 

Copies of Part 1 (Statistical) of this report may be obtained upon applica- 
tion to the Dominion Bureau of Statistics; for Part 2 (Directory) applications 
should be addressed to the Director of Water Power. 


SUMMARY OF STATISTICAL DATA 


An interesting summary of the principal items reported as affecting Canada 
and each of the provinces is set forth in table 6 below, and comparison of the 
figures therein with those of previous census shows that a remarkably healthy 
development is taking place in the industry. 
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During the five years which have elapsed since the taking of the first census 
the number of stations has increased from 666 to 857, the capital invested from 
$356,004,168 to $484,669,451, the revenue from sale of power from $44,536,848 
to $73,376,580, and the total primary power installation from 1,844,571 horse- 
power to 2,111,419 horse-power. 

The relationship of public to private ownership of public utilities is 
evidenced by the fact that whereas in the first census municipally owned stations 
exceeded privately owned by 3 per cent of the total number, this excess has 
now grown to 12 per cent. While many of these municipally owned stations 
are very small, being designed to meet only local conditions, an idea of the 
extent of their business may be gained from the fact that 506,977 subscribers 
or over 50 per cent of the total of 973,212 are served by them. This comparison, 
of course, does not convey an accurate impression of the relative installations 
of the two classes of stations as most of the large industrial power users are 
served by the privately owned stations. This is indicated by the fact that the 
primary power installation of the commercial stations amounts to 1,571,710 
horse-power, as against 539,709 horse-power in municipal stations, the electrical 
output of the two classes being respectively 4,316,272 and 1,297,860 thousands 
of kilowatt-hours. 


PREDOMINANCE OF WATER-POWER IN CENTRAL ELECTRIC STATIONS 


In table 7 is presented a comparison of data showing the extent to which 
the economy and ready adaptability of water-power to the generation of elec- 
tricity has led to its utilization. 
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Table No. 7—Central Electric Stations—Comparison 


No. of Stations Capital Invested Revenue from Sale of Power 
Provinces In In By By 
Total | Hydro} Fuel Total Hydro Fuel Total Hydro Fuel 
‘Stations | Stations Stations | Stations 
1 2 3 4 5 6 uf 8 9 10 
$ $ $ $ $ $ 
GandG aie crc.e eet a enraa 857 588 269 |484,669,451/455,193,498)29, 475, 953/73, 376, 580|63, 622,279] 9,754,301 
Alberta oe: cn hott en oe 59 6 53 113,150,848] 5,341,882] 7,808,961] 3,030,117) 463,634] 2,566,483 
British Columbia........+.... 61 39 22 145, 023, 886/43, 967,222) 1,056,664| 7,108,408) 6,719, 220 389,188 
Manitoba araatrt Oa tore te 34 13 21 |22,010,612)21, 455, 208 555,404] 3,148,012] 2,920. 602 227,410 
News brunsil Coase eerie 29 11 18 | 4,524,647) 1,571,443] 2,953,204) 1,222,781 247,546 975,235 
INE COME ongmeabh banananor 48 19 29 | 5,451,899! 976,263) 4,475,636] 1,749,025] 172,438] 1,576,587 
ONtAnI OMe ee eer ete Syl 357 20 |218,416,285|218,032,357|  383,928/35,147,501/35,012,272| 185,229 
Prince Edward Island........ 11 8 3 502,488 79, 186 423 , 302 104,309 9,246 95,063 
Quebeemet tik a oe 145 133 12 |166,426,988]162,531,350] 3, 895,638|19, 337,581/17, 991,748] 1,345,833 
Saskaucheweneen cme ein: SON Soma re LO TR, LEIS bos ee on 8 5 USED PROS UBM ee acl : 2,435,037 
YukoOnesa th ae Lee ee eerie aes 4 2 2 | 1,269,068) 1,238,587 30,481 93, 809 85,573 8, 236 


Norr.— 

I. In addition to the water-wheels and turbines included in column 12 the Hydraulic Station organizations maintain 
fuel auxiliary or stand-by equipment ageregating 133,562 h.p., or an amount equal to 88-2 per cent of the main fuel 
station installation. 

II. Under Hydro and Fuel Stations, in columns 3, 4, 6, 7, 9 and 10, are included details of all non-generating stations 
buying power in bulk for resale from Hydro and Fuel generating stations respectively. 
III. As some of the smaller stations are unable to report their K.W.H. output the figures relating thereto only include 
the stations reporting. 
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of Data—Water versus Fuel—January 1, 1922, 


; ; ; ; Average K.W.H. 
Total Primary Power Electrical Energy Generated|Average Revenue per K.W.H. Generated per K.V.A. 


In In In In Of all | Of Hydro| Of Fuel In In 
Total | Hydro Fuel Total Hydro Fuel Gen. Gen. Gen. All Hydro Fuel 

Stations! Stations Stations | Stations | Stations | Stations | Stations Stations | Stations 

11 12 13 14 15 16 il@ 18 19 20 21 22 
hee HPs H.P. |1000’s of} 1000’s of | 1000’s of cents cents cents K.W.H.| K..W.H| K.W.H. 

K.W.H.| K.W.H. | K.W.H. 

1,977, 857|1,826,357| 151,500)5, 614,132] 5,447,582 166, 550 -9005 -7607 5-4747 35) (AS 3,921 1,412 
80,106 32, 380 47,726} 115,580 66, 000 49,580 2°4382 ° 6857 4-771] 1, 887 2,719 1,341 
213,819} 207,201 6,618} 499,095 491,023 8, 072 -8887 > 8307 4-4164 3,148 3,193 1,691 
85, 3862 82,725 DoE A BY 269, 666 1,566 1-0175 -9550 11-7892 3, 444 3,499 937 
21,048 9,513 iL GENS] SD Stal 14,014 16, 337 3-9303 1-6217 5-9106 2,069 2,080 2,059 
25,070 3,867 21, 203 34, 330 122 32,608 4-3957 4-6721 4-3811 1, 934 gry 1,992 
827,408] 824, 653 2,755\2,808, 246) 2,807,338 908 -6616 -6598 6-4339 4,475 4,479 Teh2 
1, 288 1,487 iL All 53 1,218 7-8909 9-8698 7°8048 988 384 1,061 
662,13)| 655,730 6, 401\1, 790,805) 1,788,880 1,925 +9364 -8690 68-7583 3,599 3,628 423 
ND ONES Bane Bh 50,918 Wess cain, ab 6 wc 54,295 ¢ OPO} 5 A lines pectin © ONOERE 4-2952 S245 Se ereeetoe 1,245 
10, 220 10,000 220 8,927 8,886 41 -6599 5-702 20-0878 1,444 1,481 228 
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Of the total main plant primary power installation of 1,977,857 horse- 
power, 1,826,357 horse-power, or 92-4 per cent, representing slightly over 94 per 
cent of the total capital investment and over 97 per cent of the electrical out- 
put, are installed in hydraulic generating stations. In addition these hydraulic 
generating organizations maintained fuel-auxiliary or standby equipment 
aggregating 133,562 horse-power, or an amount equal to 88-2 per cent of the 
main fuel station installation, to supplement the output of the hydro-electric 
stations during periods of excessive demand or shortage of power due to acci- 
dents, insufficient water or similar causes. 

Perhaps the most significant figures of the table from the standpoint of the 
power consumer are found in columns 18 and 19, where the average revenue per — 
kilowatt-hour, i.e., the unit price to the user, of power produced from water and 
fuel are set against each other. When it is noted that the average revenue per 
kilowatt-hour from power distributed by hydro-electric generating organiza- 
tions is only -7607 cent, as compared with 5-4747 cents received by the fuel 
generating stations, the great economy of water-power at once becomes apparent. 
In addition, the fact that the use of water-power in no way impairs the supply 
while fuel once consumed is gone forever is of prime importance. 

The average kilowatt-hour output per unit of generator capacity reporting 
also shows the wide difference in application of electricity produced by water 
and fuel-power. The average utilization of equipment is highest in those pro- 
vinces where the use of water-power predominates, attaining a maximum in 
Ontario, where 4,700 kilowatt-hours were produced by each kilo-volt ampere 
of generator capacity reported, representing 54 per cent of maximum utilization. 

An outstanding feature of this census is the large number of existing hydro- 
electric stations which report contemplating the installation of additional equip- 
ment, a total of 92,540 horse-power being so reported. In addition, a consider- 
able number of new stations have been installed, the records of this branch 
showing that there has been an addition to the hydraulic central electric station 
installation of 378,129 horse-power during the year 1922. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey has during the past year become 
national in scope, embracing all the provinces in the Dominion. Other than the 
Prairie Provinces, where the work is a direct responsibility of the Federal 
Government, co-operative agreements for such work have been entered into 
from time to time with individual provinces, until with the consummation on 
October 1, of such an agreement with the Quebec Streams Commission, all the 
provinces were comprehended in the surveys activities. This consolidation of 
hydrometric investigation has rendered most effective both the gathering and 
dissemination of stream flow data. Methods throughout have been standard- 
ized, with a consequent natural gain in efficiency and an overall saving in 
administration, together with the added valuable factor of making available 
to the public water resources information at one central source. 

The ever-increasing utilization of water resources for diversified and often 
conflicting purposes has given rise to a most pressing demand for detailed and 
extensive records of the regimen of the various lakes and rivers of the country, 
and particularly has this been evident in connection with power development 
and irrigation projects. Probably in no greater manner is recognition given the © 
importance of stream flow records than in the material voluntary co-operation 
afforded the survey by numerous individuals and private corporations. 

With consolidation of the hydrometric survey, it has been possible to so 
rearrange both field activities and office administration as to ensure the most 
efficient prosecution of the work. For purposes of field operation and publica- 
tion of records, the past arbitrary divisions of provincial boundaries have been 
eliminated, and the logical and natural divisions of major drainage basins insti- 
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tuted. The main drainage basins into which the country has been divided 
together with the location of the district office or offices in charge are as follows: 
Pacific drainage, Vancouver; Arctic and western Hudson Bay drainage, Calgary 
and Winnipeg; St. Lawrence and southern Hudson Bay drainage, Ottawa and 
Montreal; Atlantic drainage, Halifax. 


RUN-OFF CONDITIONS IN CANADA 


With the exception of southeastern Saskatchewan, southern Manitoba and 
the Maritime Provinces, the average run-off for the year as shown in detail in 
the reports of the district chief engineers was slightly below normal. The dis- 
tribution of run-off throughout the year was, however, at variance with average 
conditions; in the major portion of the country flood inflow exceeded the average 
while run-off during the autumn was deficient. 

In the Pacific drainage, stations typical of general run-off conditions indi- 
cated a run-off of 95 per cent of the average. Flood run-offs while not 
abnormal exceeded the mean by from 5 per cent to 50 per cent, whereas defici- 
encies in other months ranged from 20 per cent to 30 per cent below the mean. 

Run-off in the Arctic and western Hudson Bay drainage with the exception 
of the Assiniboine river basin, ranged from 50 per cent to 90 per cent of normal. 
In the Assiniboine basin and adjacent smaller basins to the north excessive 
spring floods were encountered and the average for the year was 200 per cent of 
the mean of previous years. 

In the St. Lawrence and southern Hudson Bay drainage, comparative records 
are only available for drainage within the province of Ontario where the average 
for the year ranged from 70 per cent to 97 per cent of the mean. 

Run-off in the Atlantic drainage as comprising the Maritime Provinces was 
exceptional as compared with the other drainages. Flows 200 per cent of the 
normal during summer months raised the average for the year above that of 
other years. 


POWER AND STORAGE INVESTIGATIONS 


Owing to the need for careful apportionment of field expenditures, power 
and storage investigations were undertaken during the past year only where 
urgent conditions demanded. In the head office, however, and in the various 
field offices the analysis was continued of the developed and undeveloped water- 
power resources of the Dominion. This work was carried on in co-operation 
with the provincial authorities in British Columbia, Ontario, Quebec, and the 
Maritime Provinces, where administration of water-powers is purely a provin- 
cial responsibility. 

In British Columbia a special study was commenced of the run-off data 
of certain streams in connection with proposed power scheme supplying the city 
of Vancouver. The analysis of the water-power resources of the province was 
actively carried forward in co-operation with the Provincial Water Rights 
Branch. 

In Alberta attention was given an application to develop power on the 
Crowsnest river and an interim license recommended. An inspection was made 
of a small water-power site on Cranberry creek and an investigation also made 
of the condition of a dam at the outlet of Gull lake formerly used for power. 
Responsibility for the operation of the lake Minnewanka storage during the 
filling seasons was again assumed by the department with very satisfactory 
results to all concerned. In connection with the power possibilities of the 
Bow River basin, office studies were made of dependable outflow from Spray 
lakes and lake Minnewanka. 

In Manitoba an investigation was made in connection with an application 
to develop a small water-power site on Peterson creek, a tributary of the Bird 
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river. In co-operation with the Geodetic Survey of Canada a series of per- 
manent bench-marks were established at all strategic points along the Winni- 
peg and English rivers. 

In Ontario surveys were made at the outlets of the lake of the Woods at 
the request of the Lake of the Woods Control Board for the purpose of ascer- 
taining the best methods of obtaining a better control and regulation of the 
lake. In connection with the analysis of the water-power resources of the 
province, office studies were continued in co-operation with the provincial 
authorities. 

In Quebec, following the co-operative agreement between this branch and 
the provincial authorities, an exhange of water-resources data was made and the 
analysis of the developed and undeveloped powers of the province was actively 
carried forward. 

In New Brunswick active co-operation was maintained with the New 
Brunswick Electric Power Commission and investigations were carried out: on the 
Digdeguash and two other small streams near St. George; also an investigation 
was commenced at Grand falls, on the St. John river. 

In Nova Scotia co-operation was maintained with the Nova Scotia Power 
Commission and investigations were made on the Economy river, Fales river 
near Kingston, Mulgrave brook and Pirates Cove brook near Mulgrave, river 
John near River John and Tupper Lake brook near Waterville. Office studies 
were made of a number of projects actively under consideration. 


FLoopED LAND SURVEYS 


The work of fixing a boundary for the area to be reserved for power pur- 
poses along the Winnipeg river, which was commenced in 1919 and continued 
in 1920 and 1921, was this year extended so as to include that section of the 
river between McArthur Falls site and the power development now under con- 
struction at Great falls. In addition to the survey of the Great Falls section 
i survey was made of that portion of the river extending from the lower Seven 
Sisters site in section 5, township 14, range 11, E.P.M., to the east boundary 
of sections 27 and 34 in township 13, range 11, E.P.M. 

The survey of the power reserve in the Great Falls section was commenced 
at the north boundary of sections 34 and 35 in township 16, range 11, E.P.M., 
and extended northward to near the north boundary of section 27, township 17, 
range 11, E.P.M. The retracement survey was closed on the northeast corner of 
section 34, township 17, range 11, E.P.M. The location of the boundary of the 
power reserve involved the survey of contour 814 feet. For this purpose 
elevations were taken throughout the district and a traverse was run near the 
contour. The courses were measured by means of a transit and chain. The 
boundaries of the sections intersected by the traverse were surveyed and the 
traverse was closed on the section lines. 

In the traverse of the west: side of the Great Falls section there is a break 
in. the contour at T:H18) to 1 He21 at TH 28eio IL 2oeande.t 1 tose 
T.H.44. The summit here is below elevation 814 feet and if the water surface 
is raised to elevation 805 feet or over dyking will be necessary. The average 
fill necessary to raise the ground surface to elevation 814 feet will be 6-5 feet 
and the length of the embankment will be 10,550 feet along the railway in 
addition to the two smaller fills aggregating 1,000 feet in length and 3 feet in 
height. If the railway grade be used as a dyke the same results would be 
obtained by raising the grade an average of 3 feet for a distance of 9,000 feet 
in addition to the two smaller dykes mentioned above. 

In the Great Falls survey 40 miles of traverse and 25 miles of section lines 
were run. : 
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The work at the lower Seven Sisters site was commenced on the north 


‘boundary of section 5, township 14, range 11, E.P.M., and closed on the east 


boundary of sections 27 and 34 in township 13, range 11, E.P.M. Contour 875 
feet was traversed on both sides of the Winnipeg river and the boundaries of 


the sections crossed by the traverse were resurveyed in the usual manner. No 


attempt was made, however, to locate this contour along the Whitemouth river 
which enters the Winnipeg river from the south in section 28-13-11-E.P.M. 

The banks of the Winnipeg river just below the lower falls are very high 
and being of clay are, in some places, very unstable. Immediately below the 
junction of the Whitemouth with the Winnipeg the south bank is about 50 feet 
above the water. 

In the lower Seven Sisters district 15 miles of traverse and 15 miles of 
section lines were surveyed. The posting of this section was not completed 
owing to low-water in the river which prevented the transport of supplies and 
necessitated closing down the work earlier than was expected. 


PUBLICATIONS 


The publications of the branch, which make available to the public the 
results of investigations and hydrometric and water-power data obtained by 
the various engineers, consist of Annual Reports, Water Resources Papers and 
special pamphlets and bulletins. A list of the Annual Reports and Water 
Resources Papers published to date-will be found at the end of this report, and 
copies will be sent on application to those interested, free of charge. The 
reports, etc., listed hereunder were prepared and published during the year or 
were in course of preparation. 


Reports Published. 
1. Annual Report of the branch for the fiscal year 1921-22. 


2. Water Resources Paper No. 31.—Surface Water Supply of Canada. 
Report on hydrometric surveys covering the Arctic and western Hudson 
Bay drainage (and Mississippi drainage in Canada) in Alberta, Sas- 
katchewan, Manitoba, extreme western Ontario and the Northwest 
Territories, for the climatic year ending September 30, 1920, by C. H. 
Attwood, district chief engineer, Winnipeg, and A. L. Ford, district 
chief engineer, Calgary. 

3. Water Resources Paper No. 32.—Water Resources Index Inventory by 
J. T. Johnston. Description of the Index Inventory System for record- 
ing and collating the water resources data of the Dominion. 


4. Water Resources Paper No. 34.—Surface water supply of Canada. 
Report on hydrometric surveys covering the St. Lawrence and southern 
Hudson Bay drainage in Ontario for the climatic year ending Sep- 
tember 30; 1921, by 8. 8. Scovil, district chief engineer. 


5. Water Resources Paper No. 35.—Surface water supply of Canada. 
Report on hydrometric surveys covering the Pacific drainage in British 
Columbia and the Yukon Territory for the climatic year ending Sep- 
tember 30, 1921, by R. G. Swan, district chief engineer. 

Bulletins Published. 
1. The national importance of water-power to Canada. 
2. Hydro-electric progress in Canada, January, 1923. 


3. Water-power Resources of Canada, February 1, 1928. 
70022—3 
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Reports now in Press. 
1. Annual Report of the branch for the fiscal year ending March 31, 1922. 


2. Water Resources Paper No. 33.—Directory of Central Electric Stations 
in Canada. Comprises an analysis of the water-power statistics and 
a directory of the central electric stations as at November 1, 1922. 


3. Water Resources Paper No. 36.—Surface water supply of Canada. 
Report on hydrometric surveys covering the Arctic and _ western 
Hudson Bay drainage (and Mississippi drainage in Canada) in 
Alberta, Saskatchewan, Manitoba, extreme western Ontario and the 
Northwest Territories, for the climatic year ending September 30, 1921, 
by C. H. Attwood, district chief engineer, Winnipeg, and A. L. Ford, 
district chief engineer, Calgary. 


Reports in Course of Preparation. 


1. Water Resources Paper No. 37.—Surface water supply of Canada. 
Report on hydrometric surveys covering the Atlantic drainage south. 
of the St. Lawrence river, including Nova Scotia, New Brunswick and 
Prince Edward Island, and southwestern Quebec, for the climatic years 
ending September 30, 1921, and September 30, 1922, by K. H. Smith, 
district. chief engineer. 


2. Water Resources Paper No. 38.—Surface water supply in Canada. 
Report on hydrometric surveys covering the St. Lawrence and southern 
Hudson Bay drainage in Ontario for the climatic year ending Sep- 
tember 30, 1922, by 8. 8. Scovil, district chief engineer. 


3. Water Resources Paper No. 39.—Surface water supply of Canada. 
Report on hydrometric surveys covering the Pacific drainage in British 
Columbia and the Yukon Territory for the climatic year ending Sep- 
tember 30, 1922, by R. G. Swan, district chief engineer. 


4. Water Resources Paper No. 40.—Surface water supply of Canada. 
Report on hydrometric surveys covering the Arctic and western Hudson 
Bay drainage (and Mississippi drainage in Canada) in Alberta, Sas- 
katchewan, Manitoba, extreme western Ontario and the Northwest 
Territories for the climatic year ending September 30, 1922, by C. H. 
Attwood, district chief engineer, Winnipeg, and A. L. Ford, district 
chief engineer, Calgary. 


Further reference should be made to the Directory of Central Electric 
Stations in Canada, Water Resources Paper No. 33, listed above. The first 
edition of this publication was issued in 1919 in order to meet the frequent 
inquiries respecting the location, price and transportation facilities affecting 
available blocks of developed electrical energy and to present a comprehensive 
review of the scope and character of the industry. The rapidly changing con- 
ditions in the industry and the exhaustion of the first issue compelled the pre- 
paration of a new edition, which is now almost ready for distribution. While 
following the general lines of the first Directory it has been possible to present 
considerable additional data, notably in connection with the transmission and 
distribution of power. Maps of all the principal transmission systems are 
included, as well as details of the distribution systems in those municipalities 
where power purchased in bulk by non-generating organizations is distributed 
for sale. 

The Directory presents definite information as at November 1, 1922, in 
regard to all Central Electric Stations in Canada, of organization, officials, 
capitalization, history, primary and secondary power installation, transmission 
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and distribution systems, municipalities served, electrical output, load condi- 
tions, use of power, blocks of power for sale, rates and available transportation, 
and should prove a valuable source of reference to trade commissioners and 
engineering, financial and manufacturing organizations. 


DRAFTING AND PHOTOGRAPHY 


The work done in the drafting division during the year touched on most 
of the activities of the branch embodied in this report. Among the more 
important plans, maps, etc., prepared were those in connection with the water 
resources index inventory; lake of the Woods control; water-power in relation 
to railways, the pulp and paper industry, the mining industry and Canada’s 
fuel problem; research; census of central electric stations; St. Lawrence river 
improvement scheme; international waterways problems; hydrometric, water- 
power and Dominion lands surveys; and water-power construction. There 
were also prepared for publication a series of plans showing the electric trans- 
mission systems throughout Canada, index maps showing location of gauging 
stations and numerous other individual plans and diagrams to accompany 
branch publications. 

The motion-picture films of the water-powers tributary to Montreal, Win- 
nipeg, Calgary and Vancouver, as well as the collection of lantern slides of 
water-powers of Canada, have been in continual demand during the year. They 
have been shown before many technical, educational and other representative 
bodies, and have always been very much appreciated. There has also been a 
constant demand for photographic prints of water-power plants, power sites, 
etc., for reproducing in engineering and other technical reports and papers. 
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reads bagel 
FIELD REPORTS 
DISTRICT OF BRITISH COLUMBIA 


R. G. Swan, District Chief Engineer. 


During the fiscal year ending March 31, 1923, regular stream measure- 
ment investigatory operations of the Dominion Water Power Branch in the 
province of British Columbia have been continued as formerly, consistent with 
the terms of the co-operative agreement of August, 1913, between the Depart- 
ment of the Interior at Ottawa and the Provincial Government. This agreement 
was subsequently ratified by the Provincial Legislature and the Dominion Gov- 
ernment. : 

ORGANIZATION 


The work in British Columbia is directed from the district office at Van- 
couver with a branch office at Kamloops. For purpose of administration and 
convenience of field operations, the territory covered was divided into districts 
as explained in previous reports. While the primary object of this district 
organization is the acquiring and tabulating of stream flow data for purposes 
of power development, irrigation, domestic water supply, etc., the services of 
the engineers of this staff are frequently utilized by other Dominion Govern- 
ment departments which are without engineers in the province, in connection 
with investigations which require hydraulic engineering knowledge. The great- 
est amount of work for outside departments was that performed for the Depart- 
ment of Indian Affairs in connection with the investigation of their water rights, 
which necessitated the maintenance of an engineering party in the field con- 
tinuously throughout the season as well as an engineer to look after the Indians’ 
interests before the Board of Adjudication under the Water Act. 


CO-OPERATION 


As already referred to, all hydrometric studies in British Columbia are 
made under the co-operative agreement with the Provincial Government and 
every effort is made to meet the requests of the Comptroller of Water Rights for 
stream flow data. Stations were maintained on the Columbia, Pend d’Oreille, 
and Skagit rivers, very important international streams, in co-operation with the 
Water Resources Branch of the United States Geological Survey. 

In connection with the water records appurtenant to Indian reserves, a 
report of the Williams Lake Agency was completed and a copy submitted to the 
Board of Investigation. This report completes the series of five which deals 
with the Indian claims to water rights in British Columbia. 

Claims to water for reserves situated in the Nicola valley, outside the 
Railway Belt, were reheard by the Board of Adjudication under the Water Act 
at Merritt, B.C., on May 11, under the Indian Water Claims Act, which was 
passed at the second session of the Provincial Legislature in November, 1921. 
A special meeting was also held at Ashcroft on August 4, for the purpose of 
hearing claims of the Department of Indian Affairs to an apportionment. of 
records granted to Messrs. Cornwall Brothers of Ashcroft in 1865 and 1877 for 
water from Cornwall creek, McLeans lake and tributaries, also Medicine creek. 
Although considerable opposition was encountered, the claims were sustained 
by the board and these records were held to be appurtenant to the land which 
now forms Ashcroft Indian Reserve No. 4. 
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Claims for Okanagan Indian Reserve No.. 7—Duck lake—necessitated a 
special hearing at Vernon on August 7, under the Indian Water Claims Act. In 
this case also the claims of the department were allowed by the board. 

In the fall of 1922 the branch was approached by the city of Vancouver 
through their consulting engineer, Mr. J. G. G. Kerry, to undertake certain 
stream flow investigations in connection with the possible development of hydro- 
electric power for the city. 


HYDROMETRIC SURVEYS 


During the climatic year ending September 30, 1922, 214 regular gauging 
stations were maintained on rivers and tributaries in the following main water- 
sheds: Columbia, Fraser, Kettle, Kootenay, North Thompson, Okanagan, Pacific 
Coast (Mainland), Similkameen, Skagit, South Thompson, Thompson and Van-_ 
couver Island. Of the above stations, 58 were maintained for power, 150 for 
irrigation, 10 for drainage and reclamation, 7 for domestic water supply, 4 for 
fiood purposes, 6 for navigation, 15 for international problems, and 4 for statis- 
tical purposes. A number of these stations were maintained for several pur- 
poses. Since September 30, 54 stations have been discontinued. Records for 
the majority of these streams have been secured for a number of years when, 
however, it became necessary to curtail our work in order to keep within the 
appropriation, those for which we had longest records and also those which were 
considered of least immediate importance, were discontinued. 

The total run-off for the year ending March 31, 1923, was below normal. 
Four typical gauging stations have been selected for Pacific drainage as fol- 
lows: Seymour creek near Vancouver, Bridge river, North Thompson at Barriere 
and Kootenay river at Wardner, and meteorological records have been com- 
piled for each locality as follows:— 


: ; Meteorological 
Station Number River Sialian 
SG Are fi el os ie ee Dae eee a ee ete ee Seymour creek..........|Vancouver. 
RIVE TUE st roas % a acv fH 8 EA Ora ee OCR mea ace ae Budgerivers..6ce se Pemberton hatchery. 
ENB gai nue ee ae ww Leh ee CLR ce Le eR Cate Ce North Thompson river.| Kamloops. 
SUN G86 bs oan oo atty Me Pe Ae ee etc Kootenay river......... Baynes lake. 


The meteorological records at these stations are purely local and cannot 
be taken to represent conditions obtaining elsewhere in the watersheds. This is 
especially true in British Columbia where climatic conditions change rapidly in 
short distances. However, in a very general way they are interesting in the 
study of run-off conditions. 

The precipitation for the year was below normal.’ Steady warm weather 
during the end of May and the first part of June at the coast caused abnormally 
high water. At the Seymour Creek station the discharge for the month of May 
was 28 per cent above the average while the discharge for June was 50 per cent 
greater than the average for that month over a nine-year period. These condi- 
tions are reflected throughout British Columbia for the month of June. 

With temperature and precipitation below normal particularly at the 
coast, the monthly discharges for February and March have been below the 
average monthly discharge for the past nine years. Monthly discharge on 
Seymour creek for March is only 26 per cent of average while that on Bridge 
river is 70 per cent. The monthly discharge on the North Thompson river is the 
nearest to normal. On the Kootenay river at Wardner, with the exception of 
the month of June when the discharge was 105 per cent of the average, the 
accompanying graph shows the monthly discharges to be below normal. These 
conditions were due to the small snow storage in the Rocky mountains at.the 
headwaters of the Kootenay river, during the previous winter months. 


MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 


BRITISH COLUMBIA 


FOR YEAR 1922-23 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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In the coast area the typical station (Seymour creek) had a maximum dis- 
charge for the year of 7,000 second-feet on December 27. The minimum of 
80 second-feet occurred on December 11. The maximum discharge recorded at 
this station since 1914 is 23,200 second-feet in October, 1921, and minimum of 
41 second-feet in September, 1915. During the year the month of June had 
the greatest run-off per square mile, 20-30 second-feet. The least occurred in 
March, 2-01 second-feet, the mean for the year being 8-33 second-feet per 
square mile. 

In the central Fraser River basin the typical station (Bridge river) had a 
maximum discharge of 20,300 second-feet in July and minimum of 410 second- 
feet in December. The maximum discharge recorded at this station since 1914 
is 26,000 second-feet in June, 1918, and minimum of 360 second-feet in November, 
1918. During the year the month of July had the greatest run-off per square 
mile, 6-84 second-feet.. The least occurred in March, 0-24 second-foot, the mean 
for the year being 2-20 second-feet per square mile. 

In the North Thompson River basin the typical station (North Thompson 
at Barriere) had a maximum discharge of 65,300 second-feet in June and 
minimum of 2,180 second-feet in January. The maximum discharge recorded 
at that station since 1915 is 97,000 second-feet in June, 1922, and minimum of 
1,500 second-feet in March, 1919. During the year the month of June had the 
greatest run-off per square mile of 6-68 second-feet. The least occurred in 
March of 0-35 second-foot, the mean for the year being 1-83 second-feet per 
square mile. 


Meteorological Records in Pacific Drainage—British Columbia and Yukon Territory—for the year ending March 31, 1923 
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In the upper Kootenay River basin the typical station. (Kootenay at 
Wardner) had a maximum discharge of 42,800 second-feet in June and minimum 
of 1,250 second-feet in March. The maximum discharge recorded at this station _ 
since 1914, is 67,500 second-feet in June, 1916, and minimum of 1,230 second- 
feet in March, 1922. During the year the month of June had the greatest - 
run-off per square mile of 5-25 second-feet. The least occurred in February 
and March of 0-24 second-foot, the mean for the year being 1.15 second-feet 
per square mile. 

SPECIAL INVESTIGATIONS 


During the year special run-off studies have been commenced in connection 
with the city of Vancouver power investigations on the following streams: 
Cheakamus, Green, Lillooet, Harrison, Chehalis and Pitt. All capital expendi- 
tures are being met by the city. 

In connection with the work of the Indian Affairs Department, approxi- 
mately 30 investigations were made and plans and reports submitted covering 
storage and irrigation projects appurtenant to Indian reserves in the intericr 
agencies. Construction work resulting from these investigations was carried 
out on Niskonlith No. 1 reserve, Sahhaltkum No. 4 and 4A reserves, and a con- 
trol dam installed at the outlet of Mamette lake. 

Investigations were carried out in connection with a domestic water supply 
system for the Shammon and Church House Indian reserves, also for the 
Alberni and St. Eugene industrial schools. A complete system of fire protec- 
tion was installed for the Shammon Indian reserve and improvements carried 
out to the St. Eugene and Alberni industrial school systems. 

An inspection and report was submitted on an application to cut shingle 
bolts in township 4, range 5, west 7th meridian. The land in question lying 
within the reserve set aside for the protection of water supply for the municip- 
ality of Maple Ridge. 

An investigation and report was submitted to the Indian Affairs Depart- 
ment in connection with the erosion of the Seachim Indian reserve caused by 
the action of the Squamish river. 

With financial conditions returning more nearly to normal than they have 
been since the war, much more interest is being taken in the development of the 
country. Improved conditions are clearly reflected in the number of inquiries 
for data during the past year, particularly on power and irrigation streams. 

_ Altogether data has been supplied to individuals, corporations and govern- 
ment departments on 110 gauging stations, divided as follows: 50 for power 
investigations, 30 for irrigation projects, 16 for lake and river control, 11 for 
administration and 3 for domestic water supply. 


CONSTRUCTION 


It is of interest to record a revival of activity in water-power construction 
throughout the province during the past year following the more or less inactive 
period subsequent to the war. A new 7,200-horsepower development was placed 
in operation by the East Kootenay Power Company on the Bull river and a 
commencement made on another of 24,000: horse-power by the same company 
on the Elk river'near Elko. Works to increase storage capacities were carried 
out by the Western Power Company of Canada at Stave lake, by the Granby 
Consolidated Mining and Smelting Company on Falls creek and by the Pacific 
Mills, Limited, at Ocean falls. Additional power capacity of 13,000 horse- 
power was installed at the Stave Falls plant of the Western Power Company of 
Canada. A small installation was made by the town of Agassiz on McDonald — 
creek for domestic consumption. Among active prospective developments may 
be mentioned one on the Adams river from which the city of Kamloops may 
secure a block of power, also one for the Coast Copper Company on Raging 
river, Vancouver island. 
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DISTRICT OF ALBERTA AND SASKATCHEWAN 


A. L. Ford, District Chief Engineer 


During the fiscal year ended March 31, 1928, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in the provinces of Alberta and Saskatchewan have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric survey and the power and storage investigatory work in the two 
provinces, including the Peace River Block in British Columbia but excluding 
the Churchill river area in northern Saskatchewan. 


ORGANIZATION 


Stream measurement work started in these provinces in 1894 and was con- 
tinued on a small scale by the Canadian Irrigation Surveys until 1909. From 
1909 to 1911 the Hydrometric Survey was under the Forestry and Irrigation 
Branch of-the department and from 1911 to 1920 under the Irrigation Branch. 
On July 1, 1920, it was transferred to the Dominion Water Power Branch and 
has since continued under that branch. 

The stream measurement operations are now controlled from the district 
office at 513 Eighth avenue west, Calgary, and embrace practically the whole 
of the provinces of Alberta and Saskatchewan. The large extent of this area 
necessitates engineers being placed in charge of various subdistricts from the 
district office. For this reason the whole of the stream measurement work is 
divided into two divisions, namely, northern and southern, each of which is in 
charge of a division hydrometric engineer with headquarters at Calgary. 

During the year such field investigations of water-power schemes as were 
called for were made under the direction of the district office by the hydro- 
metric staff already located in the field. This is in accordance with the general 
principle that the hydrometric staff should form the basic organization and 
be drawn upon for special investigations. 


CO-OPERATION . 


In accordance with the arrangement made between this branch and the 
Reclamation Service at the time of the transfer of hydrometric activities, in 
1920, the closest co-operation has been maintained with the Reclamation Service 
which is dependent on this branch for stream flow data in connection with its 
duties under the Irrigation and Drainage Acts. The present office is adjacent 
to that of the Irrigation Division of the Reclamation Service and data required 
by that branch is as readily available as before the transfer of the hydrometric 
work to the Dominion Water Power Branch. In addition special studies of 
absorption losses in reservoirs and canal carriage losses have been made by this 
branch whenever requested by the Director of Reclamation. The annual inves- 
tigation of snow and ground-water conditions requested by the Director of 
Reclamation in connection with flood warnings on the Bow river was made 
on the headwaters of this stream during early June and an additional survey 
of a similar nature inaugurated on the headwaters of the St. Mary river in 
co-operation with the Canadian Reclamation Service and the Water Resources 
Branch of the United States Geological Survey. 

All hydrometric work in connection with the international problem of the 
division of the waters of the St. Mary and Milk rivers has been carried on 
by this branch under the direction of the Director of Reclamation, Canada’s 

accredited officer in this connection. The fullest co-operation has been con- 
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tinued with the Montana Division of the United States Geological Survey and 
the United States Reclamation Service in the measurement of international 
waters on the Montana-Alberta and Saskatchewan portion of the boundary. 

At all points on the irrigation projects operated by the Canadian Pacific 
Railway’s Department. of Natural Resources where measurement of diverted 
water is necessary, our engineers have co-operated with those of that company. 
At the request of the chief engineer of this organization an investigation of the 
canal carriage losses of its western section main canal was made in co-operation 
with the company’s hydrometric staff. 

At the request: of the Director of the Meteorological Service inspections of 
meteorological stations throughout the two provinces were made during the 
course of the year. Reports on the condition of these stations were sent to the 
head office of the Meteorological Service at Toronto. The meteorological 
observer at Banff accompanied the district chief engineer and the assistant 
district chief engineer on the annual flood warning survey at the headwaters of 

the Bow river. 
| In co-operation with the universities of Alberta and Saskatchewan field 
demonstrations were given for the students. In addition lectures on the sub- 
jects of hydrometric and water-power engineering were given at each university. 


THE HYDROMETRIC SURVEY 


During the year 365 gauging stations were maintained on streams, canals, 
ditches and lakes in the following main watersheds: Assiniboine, Athabaska, 
Battle creek, Belly, Bow, Frenchman, Little Bow, Lodge creek, Milk, North Sas- 
katchewan, Oldman, Peace, Qu’Appelle, Red Deer, Rock creek, Ross creek, St. 
Mary, Saskatchewan, Sevenpersons creek, Slave, Souris, South Saskatchewan, 
Swiftcurrent creek and Waterton. Of the above 15 were maintained on streams 
and 2 on lakes throughout the year and 7 during open-water season only for power 
purposes. Eighteen stations on streams were maintained throughout the year 
and 61 on streams and 7 on lakes during open-water season for irrigation pur- 
poses. In addition 154 stations were maintained on canals and ditches during 
the irrigation season. For drainage purposes 4 stations were maintained on 
streams and one on a lake all year and 17 stations on streams and 18 on lakes 
during the open-water season and 3 on canals or ditches. For domestic water 
supply purposes 4 stations were maintained throughout the year on streams 
and 1 on a canal, and 3 were maintained during open-water only. Two stations 
were maintained for flood warning purposes for short periods of the year. In 
connection with problems arising between the United States and Canada 35 
stations were maintained on international streams and canals. Stations were 
also maintained on 13 streams and lakes for statistical purposes. ° 
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In many parts of Alberta and Saskatchewan the precipitation was higher 
than it had been during the past few years but in central and northern Alberta 
it was far below average. The resulting run-off followed the precipitation in 
general although in many areas the ground-water table, so depleted by a suc- 
cession of dry years, has not been raised to any extent by the increased precipi- 
tation of last year. This is shown by the records of the Belly river near 
Mountain View where the run-off was 98 per cent of average while the Elbow 
at Calgary was only 53 per cent of average, the Clearwater near Rocky Moun- 
tain House 71 per cent of average and the Peace at Peace river only 84 per 
cent of average. The Battle river at Battleford, which drains a large portion of 
central Alberta and the central part of western Saskatchewan, shows the drought 
in that area even more than those previously mentioned, with a run-off of only 25 
per cent of average. 

In northern Saskatchewan the records of the Carrot river show that the 
run-off in this area was 71 per cent of the average for the past three years and 
for a long period record would be even closer to average. A heavy spring run- 
off in the central part of eastern Saskatchewan resulted in floods in the Qu’Appelle 
valley and this stream, at Lumsden, shows a run-off of 287 per cent of the average 
of the previous years of record and six and a half times the discharge of the 
year previous. In southwestern Saskatchewan the records of Battle creek near 
Tenmile show the run-off was 101 per cent of the average of the twelve previous 
years of record. 

Precipitation records from typical stations compare with run-off records 
quite closely and for southwestern Alberta show 85 to 90 per cent of average, 
for central Alberta 80 per cent of average, and for northern Alberta from 76 to 
52 per cent of average. In Saskatchewan records of precipitation in the northern 
part show about 90 per cent of average and for the southern part 106 per cent of 
average. 

The only floods of note were those in the Assiniboine basin in Saskatchewan. 
As previously mentioned, the Qu’Appelle river had an extremely high run-off 
and reached a new maximum of 2,574 second-feet at Lumsden. The highest pre- 
vious record was 2,413 second-feet in 1916 and the highest previous year was 
1916-17, when the run-off was 94 per cent of that of the past year. Abnormally 
low: flow conditions prevailed on the Elbow, Red Deer, North Saskatchewan, 
Athabaska, St. Mary and several other streams for short periods, but the prin- 
cipal main streams to establish new low year run-offs were the Elbow, where the 
past fiscal year was 86 per cent of the lowest previous fiscal year, that of 1919-20, 
and Battle river, where the run-off for the period April to October inclusive was 
94 per cent of the lowest similar period, which occurred in 1919. 

Graphs showing the run-off by months as percentage of the long term 
monthly mean have been prepared for streams in southern, central and northern 
Alberta and for northwestern, southwestern, northeastern and southeastern 
Saskatchewan. (See plates 2 and 3.) 

This branch operates the only current-meter rating station in Canada. This 
station is located at Calgary, Alberta. Here the majority of the current-meters 
used in Canada are rated and much of the repair work in connection with these 
meters carried out. When a meter is received at this station it is rated and 
then, after being put in good repair, is rerated. Rating tables are then prepared 
for each rating and these returned with the meters to their owners. During the 
year the station was operated from May 11 to November 16, when 92 current- 
meters were rated, 116 sets of rating tables prepared, and 40 meters repaired. Of 
the above, 9 meters were rated for the Reclamation Service, 7 for the Water 
Rights Branch of British Columbia, 4 for the Canadian Pacific Railway Com- 
pany, 1 for the Empire Engineering Company of Prince George, B.C., 2 for the 
Quebec Streams Commission, and the balance for the various offices of the 
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Dominion Water Power Branch as follows: Ontario, 7; British Columbia, 13; 
Maritime Provinces, 2; Manitoba, 11; Alberta and Saskatchewan, 34. In 
addition, 2 meters were rated under various conditions in connection with experi- 
mental work and tests, on which reports were prepared. 


SPECIAL INVESTIGATIONS 


In the spring of 1921 this branch was requested to take over from the Cal- 
gary Power Company the operation of lake Minnewanka storage during the 
filling season as it was considered that such action would be in the interests of 
the public. In 1922 the branch reassumed the responsibility for the filling of the 
reservoir on May 6 and although filling operations had to be suspended for a 
short period to comply with a request of the Dominion Parks Branch in connec- 
tion with some construction work they had in hand, the lake had been brought 
up to the required level by the opening of the tourist season. . 

Application for permit to divert water from the Crowsnest river for the pur- 
pose of developing power at Crowsnest falls (sec. 28, tp. 7, rge. 8, W. of 5th 
meridian) was received from the Christian Community of Universal Brother- 
hood of Alberta, Limited, dated June 6, 1922. Attention was given to the water- 
power and irrigation phases of the project and the granting of an interim license 
recommended. 

Acting on information that Mr. Gilles Forcier had undertaken a small water- 
power development on Cranberry creek (sec. 9, tp. 59, rge. 16, W. of 3rd meri- 
dian) an investigation of the site was made in October. The proposal is not 
considered feasible and a report was submitted to that effect. 

An investigation of the condition of a dam at the outlet of Gull lake (tp. 40, 
rge. 1, W. of 5th meridian) was made. It was found that the dam had been con- 
structed to create storage in connection with a power project, and had been 
subsequently destroyed and again rebuilt recently. A report was prepared which 
recommended that as the license to construct was granted under the Irrigation 
Act, and as the storage was of no further value for power purposes, the matter 
of the conditions resultant upon the reconstruction of the dam be referred to 
the Reclamation Service with a recommendation that the license be cancelled. 

The office studies of the dependable outflow from Spray lakes storage under 
different conditions of regulation commenced in the previous year were continued 
and completed. 

Further office studies of the effect of regulation of lake Minnewanka storage 
were made, including a study of the effect of daily regulation to synchronize 
the power output of Calgary Power Company’s existing plants on the Bow river 
with the proposed Cascade river high level diversion scheme. This study was 
completed. 

Office studies of the power possibilities of the Bow River basin and the 
effect on the regimen of the Bow river of operating storage reservoirs in the 
basin were undertaken but not completed. 

At the request of the Director of Reclamation, the investigation of absorp- 
tion losses in lake Newell reservoir was continued in co-operation with the 
hydrometric engineer of the Canadian Pacific Railway Company’s eastern irri- 
gation section and a report prepared. 

An investigation and report was made on the carriage losses in the main 
canal of the Canada Land and Irrigation Company at the request of the Com- 
missioner of Irrigation. 

In co-operation with and at the request of the Department of Natural 
Resources, Canadian Pacific Railway Company, an investigation and report 
was made on carriage losses in the main canal of their western irrigation section. 

Field investigations of flood conditions in the Qu’Appelle River basin in the 
spring of 1922 were made at Regina and Lumsden and a report on their cause 
and extent was submitted. 
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The annual flood prediction survey of the snow field at the headwaters of 
the Bow river was made in June. A survey of the snow fields at the headwaters 
of the St. Mary river was made in May and a reconnaissance of other areas in 
the St. Mary valley in August. Reports of these surveys were completed and 
submitted. | 

During the summer of 1922 the Reclamation Service carried on an exten- 
sive investigation on carriage losses in Battle creek in connection with the divi- 
sion of the waters of this stream as defined by the International Joint Com- 
mission. Engineers of the Dominion Water Power Branch assisted on this work 
in construction of the necessary structures, stream measurements, and advice 
in the field and by computations in the office. 

The hydrometric records of the branch have been extensively drawn upon 
in connection with the design and construction of a number of important irri- 
gation projects they have also formed the basis of a number of water supply 
developments. Many requests have also been received for data from Govern- 
ment departments both Federal and Provincial, railway and irrigation com- 
panies, municipalities, corporations, engineers and private citizens concerned 
with the subject of the supply, use or disposition of water. 


DISTRICT OF MANITOBA 
C. H. Attwood, District Chief Engineer. 


During the fiscal year ending March 31, 1923, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
power survey and storage investigatory work in Manitoba and the hydrometric 
work in the province of Manitoba and in that portion of western Ontario inclu- 
sive of and lying to the west of the Nipigon river. 


ORGANIZATION 


The local organization of the Dominion Water Power Branch, headquartered 
at 231 Chambers of Commerce, Winnipeg, was organized in 1912 and the work 
then instituted has been carried on and extended from time to time. The 
duties of the engineers and the hydrometric recorders consist of both field and 
office work, including surveys, investigations and the preparation of the data 
collected in report form, for submission to the head office. 


CO-OPERATION 


The organization works in co-operation with several departments of the 
Federal and Provincial Governments, particularly the Public Works Department 
and the Reclamation Service of the Federal Government, and the Power Com- 
mission and the Drainage Commission of Manitoba. 


HYDROMETRIC SURVEY 


During the year 112 gauging stations have been maintained on lakes, rivers 
and tributaries in the following main watersheds: Nelson river, lake Winnipeg, 
Winnipeg river, lake of the Woods, Rainy lake, English, Red, Assiniboine, 
Dauphin and Saskatchewan rivers. 

Of the above stations, 49 were maintained throughout the year and 6 during 
open-water season only, for power and storage purposes. For drainage and 
reclamation purposes, 6 stations were maintained all year and 29 during open- 
water. Three stations were maintained during open-water only for water supply 
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problems, and for statistical purposes 4 all-year stations. On International 
streams in connection with problems arising between the United States and 
Canada 15 stations were maintained all year and 5 for open-water only. Ten 
meteorological stations were-maintained continuously. In the above classifica- 
tion it will be noted that some of the stations are maintained for more than one 
purpose. 

In the following review of the precipitation and run-off conditions during the 
year ending March 31, 1923, in Manitoba and that portion of Ontario west of 
the Nipigon river, certain rivers on which records have been obtained have 
been chosen as representative of the different districts. As no stations are main- 
tained in that portion of Manitoba north of the Saskatchewan river, this area 
is not included in this review. 

Taking the Red river at Emerson as typical of that portion of Manitoba 
south of, and not draining into, the Assiniboine river, the run-off for the past 
year was low, being 89 per cent of the mean of previous years. The maximum 
monthly run-off of the Red river generally occurs during the period April-July. 
The maximum run-off in 1922 which amounted to 0-367 second-foot per square 
mile, occurred in April, was 44 per cent of the highest monthly maximum recorded 
in April, 1916. The minimum monthly run-off occurred in January, 1923, and was 
0-009 second-foot per square mile. ‘This is 138 per cent of the lowest recorded, 
which occurred in February, 1918. The low run-off during the latter part of the 
year, as shown on the accompanying graphs, is partially explained by the fact 
that freeze-up was unusually late. This, together with the numerous drainage 
ditches in North Dakota and Minnesota, favoured the run-off of precipitation 
together with a lowering of the ground water. The precipitation for the first 
four months of the year was 9:95 inches, being practically the same as the mean 
for this period. ‘The snowfall to the end of the year, however, was 141 per cent 
of the normal. 

The run-off of the Assiniboine river at Headingley, which drains the prairie 
lands of western Manitoba, was 207 per cent of the mean of previous years. 
The maximum monthly run-off in 1922 was 0-244 second-foot per square mile 
and occurred in May, and was 199 per cent of the highest monthly maximum 
recorded, which occurred in May, 1913. The minimum monthly run-off occurred 
in March, 1923, being 0-006 second-foot per square mile and was 340 per cent 
of that of January, 1918, the lowest recorded. At Brandon the run-off of the 
Assiniboine was high, being for the year 226 per cent of the mean. ‘The maxi- 
mum monthly run-off oecurred in May, and was 0-448 second-foot per square 
mile. This was 150 per cent of the highest recorded monthly maximum, which 
occurred in May, 1913. The minimum monthly run-off occurred in March, 
1923, being 0-006 second-foot per square mile, and was 355 per cent of the 
lowest recorded monthly minimum, which occurred in February, 1915. .Though 
flood conditions occurred on the Assiniboine river during the latter part of April 
and during May, the precipitation for the first four months of the year was not 
high, being 1038 per cent of the normal. The high run-off in April and May was 
due to the thorough saturation of the ground the previous fall, together with a 
heavy fall of snow in April, followed by warm weather and rain. This precipi- 
tation practically all appeared as run-off, causing flood conditions in many 
reaches of the river during April and May. Over the Assiniboine watershed the 
snowfall during the past winter was 157 per cent of the normal. 

In the northern part of Manitoba the run-off of the Valley river at Valley 
River for the year was 200 per cent of the mean. The maximum monthly run- 
off was 2-286 second-feet per square mile and occurred in May. This was 147 
per cent of the previous recorded monthly maximum of April, 1913. The mini- 
mum monthly run-off occurred in August, being 0-029 second-foot per square 
mile. For the first four months the precipitation was 86 per cent of the 
normal. 
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In Ontario the run-off of the English river at Ear falls was only 74 per cent 
of the yearly mean. The maximum run-off occurred in July and was 0-631 
second-foot per square mile. This was 37 per cent of the highest recorded 
monthly maximum which occurred in July, 1916. The minimum monthly run- 
off of 0-322 second-foot per square mile occurred in March and was 111 per cent 
of the recorded minimum of March, 1921. 

Taking the depletion period as from April 1 to September 30, and the storage 
period as from October 1 to March 31,, the precipitation and run-off during 
Se periods on the watersheds of.the typical rivers as described above are as 

ollows:— 

During the depletion period the mean run-off for the Red river at Emerson 
was 0-129 second-foot per square mile, or 99 per cent of the mean, and only 
30 per cent of the run-off in 1916 when flood conditions occurred. The lowest 
recorded mean run-off for the same period occurred in 1918, and was 33 per cent 
of the mean. The average run-off during the storage period was 0-013 second- 
foot per square mile and is the lowest recorded. The run-off for 1922-23 is only 
25 per cent of that of 1916-17, which is the highest on record. The precipi- 
tation for this period was 141 per cent of the normal. 

The Assiniboine river at Headingley for the depletion period had the highest 
mean run-off recorded, being 0-101 second-foot per square mile and 217 per cent 
of the mean. The lowest recorded mean run-off for the same period occurred in 
1915, and was 25 per cent of the mean. During the storage period the mean 
run-off was 0-011 second-foot per square mile, or 144 per cent of the mean. 
The highest recorded run-off occurred in 1921-22 and was 255 per cent of the 
mean, the lowest occurring in 1914-15, when the run-off was 52 per cent 
of the mean. At Brandon the mean run-off during the depletion period 
was 0-156 second-foot per square mile, or 249 per cent of the mean. In 1915, 
which was the lowest for the period of record, the run-off was 24 per cent of 
the mean. The run-off for the storage period was 0-012 second-foot per square 
mile, which is 103 per cent of the mean. The highest recorded run-off was in 
1913-14, it being 308 per cent of the mean, and the lowest in 1915-16, was 30 
per cent of the mean. 

The run-off of the Valley river for the depletion period was 0-686 second- 
foot per square mile, which was 209 per cent of the mean. This is the highest 
-for the period of record, the lowest occurring in 1915, when the run-off was 16 
per cent of the mean. 

On the English river at Ear falls the run-off during the depletion period 
was 0-523 second-foot per square mile, or 80 per cent of the mean. The highest 
recorded run-off, which occurred in 1916, was 178 per cent of the mean. The 
lowest occurred in 1917, and was 65 per cent of the mean. The run-off during 
the storage period was 0-343 second-foot per square mile, or 67 per cent of the 
mean, which is the lowest for the period of record. The highest recorded run-ofi 
occurred in 1921-22 and was 115 per cent of the mean. For the depletion period 
the precipitation was 18-71 inches, while that for the storage period was 6-51 
inches. 

In the province of Manitoba and the territory covered by this report a late 
open fall was followed by a winter during which there was some 50 inches of 
snowfall. With the exception of three or four days of mild weather at the 
beginning of March, no thaws occurred during the winter, with the result that 
most of the snowfall is still lying on the ground. With all this snow still lying 
on the ground and with no rise in the rivers to date, there is every likelihood of 
a large run-off during April. Whether or not these conditions will result in 
floods, depends to a large extent on the weather conditions during the next 
three or four weeks. A sudden change to high temperatures will, without doubt, 
result in flood conditions on many rivers and streams in this territory. 
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SPECIAL INVESTIGATIONS 


The following investigations were carried out during the year:— 


Peterson Creek. 


Following an application for the right to develop a small water-power on 
Peterson creek in the 8.W. 4, Sec. 7, Tp. 17, Rge. 14, E.P.M., to operate a small 
saw and grist mill, an ir ecnention was made of the site in October by an 
engineer from this office. 

At the power site the creek flows over rocky ridges in a series of cascades 
with a total drop of 21 feet. The proposed layout for development consists of 
a masonry and concrete dam extending across the stream at the crest of the 
water falls with a wooden flume about 55 feet in length leading to a timber 
bulkhead and wheel pit. When investigated it was found that the applicant 
had built the masonry and concrete dam and had also purchased a second-hand 
turbine. While the amount of power available is small, it is probably quite 
sufficient to meet the requirements of the applicant, particularly during spring 
and fall months, and it is claimed that the development of this site will greatly 
assist and benefit the local settlers in that community. | 


Assiniboine River Flood. 


Last spring, following break-up, a flood of unusual proportions and dura- 
tion occurred on the Assiniboine river. Though no loss of life occurred. 
thousands of acres of seeded land were flooded, the main highways at a number 
of points destroyed, and a large number of houses damaged, particularly in the 
city of Brandon. 

The indirect cause of the flood was the exceptionally heavy rains of last 
September, October and November, which thoroughly saturated the land and 
filled the lakes and sloughs just prior to freeze-up. The direct cause of the flood 
was the heavy precipitation in the form of snow and rain in April, falling on an 
already saturated ground surface. The spring break-up, which occurred during 
the first week of April, was followed by two heavy snow storms on April 9, and 
18. These storms were followed by heavy rains and high temperatures. The 
land being still water soaked from the rains of last fall and the spring thaw, could 
absorb practically none of this heavy precipitation, and in consequence the water 
quickly found its way into the main channels of the Assiniboine river and its 
upper tributaries, causing excessive high-water and floods. Heavy rains on 
the upper watershed during the first half of the month of May were responsible 
to a large extent for the continued high stage or the long duration of the flood. . 

As an illustration of the rapidity of the rise, the Assiniboine river at Mili- 
wood rose 11 feet between April 19, and 26, and maintained this high stage for 
nearly a week before it began to recede. The river discharge at this point 
during the high stage was at a rate of 18,000 cubic feet per second. 

At Brandon, which by river is some 235 miles below Millwood, the river 
started to rise on April 29, and reached its peak on May 6, with a total rise of 
74 feet, and a discharge of 22,200 cubic feet per second. That the rise at 
Brandon was not so great as that at Millwood, even though the flow was larger, 
was due to the increased capacity of the river channel and also to the flooding 
of the river valley, which varies from one-half mile to two miles in width 
between these points. 

At Portage la Prairie, which by river is 162 miles below Brandon, the peak 
was reached on May 10, with a total rise of 55 feet, and at Headingley the peak 
was reached on May 19, the rise at this point heine slightly over 5 feet. 

Due to the flooding of lands in the river valley, the peak of the flood was 
14 days in travelling from Millwood to Portage la Prairie, a distance by river 
of 400 miles, or at a rate of one and one-sixth miles per hour. The mean velocity 
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of the river in the main channel, however, was two and three-quarter miles per 
hour, with a surface velocity of about four and one-half miles per hour. 

The gradient, and therefore the velocity of the Assiniboine and its tribu- 
taries is not very great, so that when they are called upon to dispose of unusu- 
ally large quantities of water they rise to very high levels and overflow the 
banks at low points. The Assiniboine river flooded the low-lying lands in the 
river valley practically from Kamsack to below Brandon. Between Millwood 
and Brandon, the whole river valley, varying from one-half mile to two miles 
in width, was flooded. At Brandon nearly all the houses on the river flats were 
flooded up to floor level. In the Brandon district about 15,000 to 20,000 acres 
of seeded land, or land ready for seeding, were flooded, while further upstream 
flooding occurred over some 10,000 acres of seeded land. 

Between Portage la Prairie and Winnipeg the river overflowed its banks 
on the north side: at High Bluff and Poplar Point, and flooded the lands north 
to the C.P.R. main line, and in some cases beyond, and extended easterly to 
Pigeon lake, flooding from 25,000 to 30,000 acres of land and destroyed the 
main Winnipeg to Portage la Prairie highway in many places. On the south 
side of the river, east of Poplar Point, only the strenuous and continuous efforts 
of the farmers in building and maintaining dykes prevented the floods from 
reaching the lower lying lands to the south. 

Fortunately for Winnipeg the Red river had fallen 5 feet from the spring 
peak before the Assiniboine floodwaters reached the city, and although a sudden 
rise of 5 feet occurred on the Red river about May 16, the river level was still 
& feet below the point at which it overflowed in 1916. 

Flooding to a smaller extent also occurred along the Qu’Appelle and Shell 
rivers. 


Lake of the Woods. 


In connection with the provision of increased outflow capacity from lake 
of the Woods and the provision of adequate control works as recommended by the 
International Joint Commission, certain detail surveys were at the request of 
Lake of the Woods Control Board made in December, at the lake outlets. Plans 
of the surveys, together with interrelated estimates and computations, were pre- 
pared and submitted to the board. 


Boundary Waters tributary to Rainy Lake. 


Arising from proposals submitted to the Dominion Government for the devel- 
opment of storage reservoirs in the boundary waters above Rainy lake, arrange- 
ments were made by the Lake of the Woods Control Board whereby an officer of 
this organization made two special trips through the watershed during the 
summer followed by two trips in winter to secure measurements of flow of the 
major rivers and tributaries. 


Winnipeg River Records. 

A special office investigation has been made of ‘the records of water levels 
at the various gauging points on the Winnipeg river. At many gauging stations 
the records are of limited period while at certain others the gauge relationship has 
been affected at times by ice or change in control sections. By a systematic 
correlation of the various gauges, the results of the work have shown that it will 
be possible to extend those records of short period and to deduce a continuous 
record of river regimen under the various conditions encountered. 


Winnipeg and English River Precise Levels. 

In anticipation of arrangements made with the Geodetic Survey of Canada 
by the Dominion Water Power Branch and the Lake of the Woods Control Board 
for a line of precise levels along the Winnipeg river from Fort Alexander to 
Kenora and along the English river from its Junction with the Winnipeg to 
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lac Seul, a series of permanent bench-marks were installed at all power-houses, 
power-sites and governing points on the two rivers. The type of bench-mark 
installed was the standard three-inch bronze tablet of the Geodetic Survey, and 
in each instance the tablet was leaded in bed rock and suitably referenced for 
future location. Between December and February the Geodetic Survey carried 
through the line of levels, tying in all benches above referred to. 

As an indication of the value of stream flow records it can be stated that 
the construction of the various power developments in this district during the 
past year, costing between ten and twelve millions of dollars, depended essentially 
on the records of the department. During the year many requests for stream 
flow and lake records have been received from officers of the Manitoba and 
Ontario Governments, the Canadian National Railways and from numerous 
power, pulp and paper, and construction companies, and consulting engineers. 


CONSTRUCTION 


Rapid progress has been made in the construction of the Great Falls Develop- 
ment of the Manitoba Power Company. With the construction of the power- 
house coffer dam and the assembly of construction plant, tracks, yards, camp 
buildings, etc., practically completed during the previous years, everything was in 
readiness for an active start on construction of the power-plant in the spring of 
1922. During the year rapid progress was made on construction. By July the 
power-house excavation was completed to grade. The placing of forms and 
concreting was started in May and the foundations of the power-house and 
head works were completed in November. The power-house superstructure 
covering the first three units was completed in December. Concurrent with the 
construction of the power-house was carried on the construction of the dam and 
wingwalls and excavation of Whitemud Falls channel. By December the con- 
crete section of the dam across Island No. 2 was completed with the exception 
of the sluice gates and the temporary sluices., To date the rock-fill portion of the 
dam is completed to elevation 790-0 feet, and good progress made on the rock-cut 
at Whitemud falls, where, in addition to the construction of the cofferdam, some 
100,000 cubic yards of rock have been excavated. In January the first 28,000,- 
horsepower unit, operating under a temporary head of 24 feet, was delivering 
power to the transmission lines and has since been in continuous service. Imme- 
diately following this installation of unit No. 2 was started and this unit is now 
installed. This production of power is one year ahead of the original program 
and is the result of a remarkable construction achievement extending from Marck 
to the end of the year, as prior to March only preparatory work had been done. 


DISTRICT OF ONTARIO 


S. 8S. Scovil, District Chief Enguneer. 


During the fiscal year ending March 31, 1923, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power Branch 
in the province of Ontario have been continued consistent with the terms of the 
co-operative agreement under date of October 1, 1919, between the Department 
of the Interior and the Hydro-Electric Power Commission of Ontario. 


ORGANIZATION 


The work in Ontario has been continued under the direction of the district 
chief engineer’s office at Ottawa with one sub-office at North Bay as a centre for 
field operations. Similar to the previous year the hydrometric investigations in 
the province west of and including the Nipigon river were carried on under the 
direction of the district office at Winnipeg. 
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CO-OPERATION 


In pursuing the field and office investigations the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission. 
Valuable assistance has been given the engineers of the district by various persons 
and corporations interested in the securing of hydrological data. In particular, 
reference should be made to the co-operation carried on with the following com- 
panies: The Abitibi Power and Paper Company, the Algoma Power Company, the 
Algoma Steel Corporation, the International Nickel Company of Canada Limited, 
the Kaministiquia Power Company, the Mattagami Pulp and Paper Company, 
the Mississippi River Improvement Company, the Pigeon River Lumber Com- 
pany, the Spanish River Pulp and Paper Company, the Spruce Falls Company, 
Messrs. Sutcliffe and Neelands, and Messrs. Kerry and Chace, 


HYDROMETRIC SURVEY 


During the year 58 gauging stations have been maintained on rivers and 
tributaries in the following main watersheds: Abitibi, Aux Sable, Beaver, 
Blanche, Bonnechere, Credit, Dog, Grand, Groundhog, Kapuskasing, Mada- 
waska, Maganatawan, Magpie, Mattagami, Mattawan, Muichipicoten, Missi- 
naibi, Mississagi, Mississippi, Moira, Montreal (A.C. Ry.), Montreal, Elk 
Lake, Muskoka, Niagara, Napanee, Nipigon, Petawawa, Saugeen, South, 
Spanish, Sturgeon, Sydenham, Tay, Thames, Wanapitei and York. 

Of the above 44 were maintained throughout the year for power and 
storage purposes. Eleven stations were maintained continuously for flood and 
drainage purposes, one on an international river in connection with problems 
arising between United States and Canada together with one station for 
domestic water supply during the open season. 

Run-off conditions encountered during the past year throughout the pro- 
vince were for the most part below normal. This is illustrated on plate 6, 
showing the monthly run-off as a percentage of the average flow over a number 
of years. The run-off of the Grand river at Galt is typical of the southwestern 
district, the Moira river at Foxboro of the eastern district, the South river at 
Powassan of the central or North Bay district and the Kapuskasing river of 
the northern district. 

Records are available at Galt on the Grand river covering a period of nine 
years, during which period the run-off averaged 0.794 second-foot per square 
mile. An analysis of the records during the past year indicates that the mean 
flow for the year, 0.640 second-foot per square mile was only 80 per cent of the 
nine-year average. During the year April was the only month which showed ° 
a run-off above the average. The mean for this month, which reached a new 
high level of 3.942 second-feet per square mile, was 190 per cent of the nine-year 
mean. For the balance of the year the run-off was wholly subnormal, ranging 
from June, when the flow, 0.356 second-foot per square mile, was 79 per cent 
of the nine-year period, to February, when the flow was 0.184 second-foot per 
square mile, or only 26 per cent of the mean for the period. 

Records are available of the Moira river at Foxboro for the past seven 
years, during which period the average run-off was 0-973 second-foot per square 
mile. The records of the past year indicate that the mean flow for the year, 
0.694 second-foot per square mile, was only 72 per cent of the mean run-off 
for the seven-year period. During the year April was the only month above 
normal. The mean of 5-318 second-feet per square mile was 128 per cent of 
the seven-year average. For the balance of the year the flow was wholly below 
normal, ranging from May, when the flow, 1.667 second-feet per square mile, 
was 95 per cent of the seven-year mean, to December, when the flow was 0.034 
second-foot per square mile, or only 6 per cent of the mean for the period. 
Although the mean run-off for the year was greater than the preceding one, 
new low means were recorded during the months October to March inclusive. 
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The records of the South river at Powassan cover a period of nine years. 
During this period the average run-off was 1.405 second-feet per square mile. 
The mean flow for the year, 1.282 second-feet per square mile, was 91 per cent 
of the average over the nine years. During the year only three months were 
above normal, April reaching a new high mean of 7-619 second-feet per square 
mile, or 160 per cent of the average for the nine-year period, with August and 
September slightly above the mean. For the balance of the year the flow was 
below normal, ranging from July with run-off 0-837 second-foot per square ~ 
mile, or 98 per cent of the nine-year average, to March with flow of 0.510 
second-foot per square mile, or 27 per cent of the mean. 

The records of the Kapuskasing river at Kapuskasing cover only a period 
of five years. During this period the average flow was 0.840 second-foot per 
square mile. The mean flow for the year, 816 second-feet per square mile, was 
97 per cent of the average over the five-year period. During the year, March 
was the only month above the normal, reaching a new high mean of 5.667 
second-feet per square mile, or 159 per cent of the average for the nine-year 
period. The balance of the year was subnormal, ranging from August with 
flow of 0-319 second-foot per square mile, or 99 per cent of the five-year 
average, to October with flow of 0-170 second-foot per square mile, or 28 per 
cent of the mean for the period. 

Although no extensive power surveys were made during the year, the sys- 
tematic analysis of the developed and undeveloped water-power and storage 
resources of the province was continued. 


NIAGARA RIVER INVESTIGATION 


Office and field investigation of the problems relating to hydrology of the: 
Niagara river were continued throughout the year. The determination of the 
discharge relation of the Niagara river from measurements made throughout 
the open-water season was completed and in addition to the compilation of 
pertinent records of water levels and diversions, the study of the relationship of 
the various gauging points and of the effect of diversions was continued. 

In addition to a steady demand for the published records a large number 
of requests were received for water supply data in advance of publication; 
these were received from departments of the Provincial Government, corpora- 
tions, engineers and private individuals for the solution of whose various 
problems this information was essential. 


CONSTRUCTION 


Although the work of the Dominion Water Power Branch in Ontario is 
confined to basic hydrometric investigations the important relationship these 
investigations bear to water-power development warrants the inclusion of a 
brief review of activities during the past year in water-power construction 
throughout the province. 

The most important work carried out by the Hydro-Electric Power Com- 
mission has been the Queenston-Chippawa development. Of the five 55,000- 
horsepower units of the initial project the third and fourth have been com- 
pleted and placed in operation during the year. The Ranney Falls develop- 
ment of 10,000 horse-power was placed in operation during August. Owing to 
the great demand for power the commission have carried out field investiga- 
tions on the Trent at dams 8 and 9, also at Bingham chute on the South river 
and at Port Severn on the Severn river with a view to constructing additional 

power plants. 
Considerable development has been undertaken by private interests. The 
reconstruction of the Canadian General Electric Company’s plant on the 
Otanobee river by the addition of a 1,300-horsepower unit has been completed, 
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also the 200-horsepower. plant on the Little Thessalon river by the town of 
Thessalon. The extension to the Kenora Municipal plant of 4,800 horse-power 
has been installed and is in operation. The new developments under construc- 
tion include the 8,000-horsepower development (of the Lower Sturgeon Power 
Company) at Sturgeon falls on the Mattagami river, the 2,150-horsepower 
development of the Great Northern Power Company on the Montreal river at 
Indian chute, the 2,500-horsepower development of Spruce Falls Company on 
the Kapuskasing river at Kapuskasing and the 1,400-horsepower development 
of the Dryden Paper Company on the Wabigoon river at Wainwright. 


DISTRICT OF QUEBEC 


L. G. Dems, District Chief Engineer 


Following a co-operative agreement between the Quebec Streams Commis- 
-sion and the Dominion Water Power Branch, basic investigatory work by the 
latter organization was extended to the province of Quebec during the fiscal 
year ending March 31, 1923. The agreement, which became effective on October 
1, 1922, provided among other items for the taking over in co-operation of the 
various hydrometric stations which had been established and maintained by 
the Quebec Streams Commission throughout the province. 


ORGANIZATION 


To satisfactorily carry out the terms of the agreement with the Quebec 
- Streams Commission a district office was opened in Montreal-and the various 
phases of the Quebec work are carried on from this centre. 


CO-OPERATION 


In addition to the close co-operation with the Quebec Streams Commission 
for the work in Quebec province co-operative arrangements with private cor- 
porations such as the Shawinigan Water and Power Company, Laurentide Power 
Company, Brown Corporation, Quebec Development Company, Chicoutimi Pulp 
Company and Price Brothers’ had been carried on by the Quebec Streams Com- 
mission and have been continued. 


HYDROMETRIC SURVEY 


During the past year there were 38 regular hydrometric stations main- 
tained under co-operative agreement with the Quebec Streams Commission in 
the following districts of the province—EKastern Townships, lower St. Lawrence, 
lower Ottawa basin. One of these stations is not visited in winter while of the 
others, 3 are at outlets of storage reservoirs and 4 have been established mainly 
for flood observations. In addition there are 6 stations where gauge heights 
only are recorded. Fairly normal run-offs were noted in the Quebec rivers 
during the fall of 1922. The early portion of the winter of 1922-23 was marked 
with snowfall much below the average and accompanied by low temperatures 
with the consequent formation of heavy ice on rivers. The almost complete 
absence of the usual winter thaws also contributed to reduce the stream flow, 
resulting generally in the lowest discharges on record or previously remembered. 
As a result of this a number of special requests were received and satisfied in 
connection with meterings at points of particular interest for pending power 
developments to secure records during this period of unusually low flow. Heavy 
snowfalls occurred later on in the winter, and these more than compensated 
for the previous light fall, but the prevalent low temperatures persisting till the 
beginning of April continued to restrict stream flow. 
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SPECIAL INVESTIGATIONS 


Special efforts have been made to secure all available data either published 
or otherwise accessible in connection with both undeveloped and developed 
water-power on the rivers of Quebec province. This is being arranged and 
classified and extensively used in satisfying specific requests for information 
of this nature and also in connection with the systematic preparation of sum- 
maries and other information for the Water Resources Inventory. The latter 
included office investigation and work on the synopses. of water-power data 
for the basins of the Assomption, Maskinonge, Bayonne, Yamachiche, du Loup 
(Maskinonge Co), Ste. Anne de la Perade, Portneuf (Portneuf Co), Jacques 
Cartier, Chicoutimi, Shipshaw, Escoumains, Portneuf (lower St. Lawrence), 
Sault au Mouton, Sault au Cochon, Laval and Bersimis rivers. 


CONSTRUCTION 


Apart from the work carried on by the Dominion Water Power Branch 
in the province of Quebec it is of interest to briefly record some of the large 
water-power undertakings and allied activities of the past year. 

The Quebec Streams Commission in continuing its highly beneficial policy 
of constructing storage reservoirs on various rivers, completed the thirty mil- 
lion cubic feet Savanne reservoir on the St. Anne de Beaupre river and com- 
menced the construction of the thirteen billion cubic feet Kenogami reservoir 
on the Chicoutimi river. The anticipated results from the Gouin reservoir 
on the St. Maurice river have been definitely surpassed and as a consequence 
the two large hydro-electric plants on the river have added 89,000 horse-power 
to their capacities during the past year. Work was also started on the con- 
struction of a new hydro-electric development of 175,000 horse-power ultimate 
capacity at Gres falls on the St. Maurice river. 

The largest project to be commenced was that of the Quebec Development 
Company at the Grand Discharge of the Saguenay river. This plant is to 
have an initial installation of 200,000 horse-power and. an ultimate capacity 
of 350,000 horse-power. Among other projects commenced may be mentioned 
one by Price Brothers’ Limited at Chicoutimi of 10,000 horse-power and a 
3,700-horsepower development on the Metis river for the Lower St. Lawrence 
Power Company. . 

Projects on which construction is expected to start in the near future 
include a 30,000 horse-power hydro-electric plant for the Southern Canada 
Power Company at Hemming falls on the St. Francois river, a 29,000-horse- 
power plant for the Ottawa and Hull Power and Manufacturing Company, 
on the Ottawa river near Bryson, a hydro-electric plant of 100,000 horse- 
power ultimate capacity for the Hull Electric Company at Paugan falls on 
the Gatineau river and a 45,000-horsepower plant for the Back River Power 
Company, on des Prairies river. 


DISTRICT OF THE MARITIME PROVINCES 


LE SS ue stT2CL Chief Engineer. 


During the fiscal year ending March 31, 1922, the operations of the 
Dominion Water Power Branch in Nova Scotia, New Brunswick and Prince 
Edward Island, comprising stream measurement and power investigatory work 
were continued in accordance with the co-operative agreement of July 1, 1919, 


between the Department of the Interior and the Governments of the three 
Maritime provinces. . 
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ORGANIZATION 


The work may be divided into two main divisions, hydrometric and power 
investigatory. The hydrometric portion consists of the field and office opera- 
tions necessary for securing the basic statistical run-off data upon which all 
studies of water supply and power are based. The power investigatory work 
comprises investigations of all important power rivers and sites with regard 
to available heads, storage, water supply, power, general characteristics and 
market. It also entails special power investigations and reports made at the 
request of or in co-operation with provincial authorities, municipalities, cor- 
porations and individuals in regard to specific projects. | 


CO-OPERATION 


Close co-operation is maintained between the district office and the Pro- 
vincial Governments. Dominion Water Power Branch officials endeavour -to 
meet every reasonable request for information and assistance as promptly as 


possible, and their services are frequently in demand both in the office and in © 


the field. Considerable co-operative work was ‘performed for the Nova Scotia 
Power Commission in connection with the East River, Sheet Harbour develop- 
ment and the Barrington, Bear River and Tusket projects. 


HYDROMETRIC SURVEY 


During the year 35 gauging stations were maintained—21 in Nova Scotia, 
10 in New Brunswick and 4 in Prince Edward Island. Of the 18 rivers gauged 
in Nova Scotia 9 are important power streams and the others are representa- 
tive streams from which records are obtained for statistical purposes. The 10 
rivers in New Brunswick are with the exception of the Kennebecasis, important 
power streams. In Prince Edward Island there are no large power sites and the 
4 gauging stations maintained are valuable only for statistical purposes in esti- 
mates of water supply for the numerous small sites that do occur. Owing to 
the large number of small mills operated on the island, the streams suitable for 
securing records from are few, and one station has recently been discontinued, 
leaving 3 representative stations only. 

All stream flow records for the two-year period from September 30, 1920, 
to September 30, 1922, were computed .and prepared for publication. 

The outstanding feature of the run-off year was the abnormally high run-off 
in the summer months. In Nova Scotia heavy rains occurred in June, which 
caused mean flows for the month of 200 per cent of normal. August and Sep- 
tember were also higher than usual, as the attached graphs depict. In New 
Brunswick, June, July and August were also about 200 per cent of normal with 
the exception of the south coast streams, such as Lepreau and Magaeuadavie, 
where the floods occurred in August. Another very noticeable feature was the 
low run-off for the month of March which was experienced on all streams in the 
district. This was due to the exceptionally severe and long winter. The spring 
break-up, which usually occurs early in March in Nova Scotia and towards the 
end of March in New Brunswick, has not yet occurred at the date‘of writing. 
As a consequence the March run-off was from 40 to 60 per cent of'normal in 
Nova Scotia and about 30 per cent in New Brunswick. 


SPECIAL INVESTIGATIONS 


In the regular routine power investigatory work a power and storage survey 


of the Ingraham river was completed. This stream is some twenty miles from 


Halifax and is adjacent to the Indian river upon which the development of the 
Nova Scotia Power Commission is at present supplying Halifax. It may, there- 
fore, be regarded as a possible future source of power for the city of Halifax. 
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A special investigation of the Economy river was made at the request of the 
town of Amherst. This embraced a complete power and storage survey and a 
report showing power available and cost per unit of energy delivered to the 
_ outskirts of the town. On the findings of this investigation the town is examin- 
ing the distribution problem with a view to making formal application to the 
Nova Scotia Power Commission for a supply of power. 

At the present time a party supplied by the New Brunswick Electric 
Power Commission in charge of a Dominion Water Power Branch engineer is 
making a plane table and stadia survey above Grand falls on the St. John 
river to determine the flowage and pondage that will result from the proposed 
dam at the head of the falls. 

Among special investigations carried out at the request of other towns 
were the following: Fales river near Kingston; Mulgrave brook and Pirates 
Cove brook near Mulgrave; river John near River John; Tupper Lake brook 
near Waterville; and the Digdeguash and two other small streams near St. 
George, N.B. 

On the Tusket river in co-operation with the Nova Scotia Power Commis- 
sion a topographical survey of Vaughan and Butler lakes was completed in 
order that the question of land damages resulting from a contemplated power 
dam at Tusket falls might be ascertained. 

In the office considerable attention and study was given to problems result- 
ing from the projects of the New Brunswick Electric Power Commission and 
the Nova Scotia Power Commission. Formal applications to the Nova Scotia 
Power Commission for power emanating from the district from Middleton to 
Yarmouth and Yarmouth to Pubnico necessitated a very careful study by the 
commission’s engineers of three projects, namely, Bear river, Tusket river and 
Pubnico river and the Dominion Water Power Branch engineers lent valuable 
assistance in the work. Branch officials also prepared estimates of the cost 
of delivering more power to the city of Halifax from several alternative sources. 
They also assisted in the engineering design of the Sheet Harbour project, in 
field work and office computations relative to the Bear River project and on 
many other problems of a similar nature. In the case of the Musquash 
development in New Brunswick the water supply and power available from the 
plant were the subject of much bitter controversy in St. John and statements 
from this office covering the points at issue were prepared from time to time. 

In addition to the extensive use made of the water supply records by the 
Provincial Power Commissions many requests for records have been received 
from individuals or corporations. 


CONSTRUCTION 


The fiscal year 1922-23 witnessed the completion of the St. Margaret Bay 
and Musquash developments, details of which were presented in last year’s 
report. 

Among new developments, that of the Nova Scotia Power Commission at: 
East River, Sheet Harbour, is the the most important. This development is 
situated at Malay falls and will consist of two 1,800-horsepower units under a 
head of 43 feet with provision for a third 1,800-horsepower unit for future use. 
The initial development will deliver some 5. 600,000 kilowatt-hours per year to 
Pictou county. A small development was commenced in July by the towns of 
Waterville and Cambridge utilizing water from Tupper Lake brook under a head 
of 300 feet. The plant will develop 75 horse-power and was very nearly com- 
pleted when work was stopped temporarily for the winter. 


CLASSIFIED LIST OF REPORTS 


The Reports published by the Dominion Water Power Branch, with the exception of the 
Annual Reports, have been called Water Resources Papers, and have been numbered 
15°2, etc, 


Annual Reports previous to 1913 are included with the Annual Report of the Department of 
the Interior, and can be secured from the secretary of the department. 

Annual Reports for the fiscal years ending March 31, from 1913 to 1923, are available for 
distribution. 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations 
(Bow river west of Calgary), by M. C. Hendry, chief engineer in charge of surveys. This 
is a complete study of the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run-off and ice formation. Existing and possible power and 
storage developments, together with maps and plans are appended complete. Published 
1914. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. 
A complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate. storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power market. Maps, plans 
and all relevant data are appended. Published 1915. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project, 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress report 
of investigations carried out to determine the possibility of lowering the level of Cedar 
lake and its effect in a general scheme for reclaiming the low-lving lands contiguous to the 
Saskatchewan river in the Pasquia region. Published 1914. Out of print. 


Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by H. EK. M. 
Kensit. It deals with the problem of power for pumping water from the South Saskat- 
chewan river for the supply of cities and towns in the central portion of south Saskat- 
chewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 
S. 8S. Scovil and J. T. Johnston, compiled for the Manitoba Public Utilities Commission. 
A general survey of the water-power situation in Manitoba, with all available general 
information and hydrometric data published to date in condensed form concerning the 
rivers in Manitoba. Published 1914. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of Dominion Water Power Branch, prepared for the guidance of field engineers of the 
Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. Published 
1915. Limited edition. 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project by 
T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 
report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915. Out of print. 


Water Resources Paper No. 12.—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a brief description 
of certain small western water-power developments. Part II gives an analysis of require- 
ments and cost data for the farm power supply. Published 1915. Out of print. 


Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Electric Develop- 
ment. A complete discription of the project and of the details of construction, with plans, 
diagrams and illustrations, by G. R. G. Conway, chief engineer of the British Columbia 
Electric Railway Company, Limited. Published 1915. 


Water Resources Paper No. 16.—Water Powers of Canada. A series of five pamphlets in one 
volume covering the water-power situation in Canada, prepared for distribution at the 
Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, consulting engineer 
Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. Acres, hydraulic 
Engineer, Hydro-Electric Power Commission, Ontario; F. T. Kaelin, assistant chief 
engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, engineer, Nova 
Scotia Water Power Commission, Halifax, N.S. Published 1916. 
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CLASSIFIED LIST OF REPORTS—Continued 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dominion 
Water Power Branch. Part I deals with progress of utilization, features in design, con- 
struction and operation specially applicable to Canada. Description of certain typical 
Canadian water-power developments. Part II analyses the uses, growth and future of 
electrical power in Canadian industry. Published 1916. 


Water Resources Paper No. 20.—Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
H. HE. M. Kensit. A detailed study of the industrial growth and future power require- 
pe of the district tributary to the Winnipeg River power sites. Published 1917. Out 
of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to January 
1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power Branch. 
Comprises an analysis of the central electric census statistics and a directory of the sta- 
tions. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water resources 
data of the Dominion. Published 1922. 


Water Resources Paper No. 33.—-Directory of Central Electric Stations in Canada to 
November 1, 1922. Comprises an analysis of the central electric station statistics and a 
directory of the stations. Published 1923. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER. INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC. 


Water Resources Papers Nos. 29 and 37.—Surface water supply of Canada. Report on 
hydrometric surveys covering the Atlantic drainage south of the St. Lawrence river, includ- 
ing Nova Scotia, New Brunswick, and Prince Edward Island and southeastern Quebec, for 
the climatic years ending September 20, 1920 and 1921, by K. H. Smith, district chief 
engineer. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Waiter Resources Papers Nos. 28, 34 and 38.—Surface water supply of Canada. Reports 
on hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage in 
Ontario for the climatic years ending September 30, 1920, 1921 and 1922, by S. S. Scovil, 
district chief engineer. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAINAGE 
IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September 39, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a gazetteer of 
lakes and streams in Manitoba. 


Water Resources Papers Nos. 31, 36 and 40.—Surface water supply of Canada. Reports 
on hydrometric surveys covering the Arctic and western Hudson Bay drainage (and Mis- 
sissippi drainage in Canada) in Alberta, Saskatchewan, Manitoba, extreme western Ontario 
and the Northwest Territories, for the climatic years ending September 30, 1920, 1921 and 
1922, by C. H. Attwood and A. L. Ford, district chief engineers. Previous to 1919-1920 
the surveys in Alberta and Saskatchewan were carried on and the results published by 
the Reclamation Service, Department of the Interior. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35 and 39.—Surface water 
supply of Canada. Reports on hydrometric surveys covering the Pacific drainage in 
British Columbia and the Yukon Territory from May, 1911, to September 30, 1922. No. i 
is by P. A. Carson, chief engineer, the others by R. G. Swan, district chief engineer. 
No. 1 contains an outline of the history of the Railway Belt with special reference to its 
administrative, legal and physical problems in regard 'to waiter, and a gazetteer of the 
lakes and streams in British Columbia. 
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(At ordinary minimum flow) 


Quebec 


New Brunswick | 
Nova Scotia 


Manitoba 


Total ordinary minimum 18,255,000 H.P. 
Total ordinary6months 32,076,000 H.P 
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TOTAL- 3,227,414 H.P. 


UTILIZATION OF DEVELOPED WATER POWER 
(in terms of turbine installation —Jan. 11924) 
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WATER POWER AND RECLAMATION 
PAR ee 


INTRODUCTORY 


The past fiscal year was noteworthy by reason of the amalgamation effected 
of the Dominion Water-Power Branch and the Reclamation Service. This amal- 
gamation proceeded gradually without any, even temporary, dislocation of the 
work of either branch. In view of the varied administrative responsibilities 
of the combined services it will be more convenient to outline their organization 
under the main divisions of activity namely: Water-Power, Irrigation and 
Drainage. 


ORGANIZATION 
WATER-POWER 


The water-power activities are both administrative and investigatory. The 
administrative phase of the work arises from the proprietary interest of the 
Dominion in the water resources in the provinces of Alberta, Saskatchewan, and 
Manitoba, the Northwest and Yukon Territories, and in the Railway Belt of 
British Columbia. In this connection the department must of necessity secure 
such fundamental engineering and economic data as will enable it to consider 
applications for power privileges, and to control the development, the distribu- 
tion, and the sale of hydro-electric energy. This is the prime responsibility of 
the service. 

Throughout the balance of the Dominion the water-powers are vested in 
the provinces, and investigatory work is carried on in co-operation with the 
respective provincial authorities charged with their administration. The service 
also co-operates extensively with federal departments and commissions other 
than the Department of the Interior, the services of its engineering field staff 
in the interests of general economy and efficiency, being made available to such 
other departments and commissions. 

The co-operative facilities for water-resources investigation work through- 
out the Dominion are as follows:— 


British Columbia.—The local organization, with headquarters at 119 Pender 
street west, Vancouver, carries on a broadly planned hydrometric survey and 
systematically secures fundamental data necessary to a complete analysis of the 
water-power resources, in accordance with the terms of a co-operative agree- 
ment with the Provincial Water Rights Branch of British Columbia. 


Alberta and Saskatchewan—The local organization, with headquarters in 
the Southam Building, Calgary, carries on direct administrative work through- 
out all parts of the two provinces, in virtue of the proprietary interest of the 
department in their water-power resources. The investigatory work comprises 
a comprehensive hydrometric survey and a systematic and exhaustive field and 
office analysis of the water-power resources of the two provinces. With the 
amalgamation of the Dominion Water Power Branch and Reclamation Service, 
the Commissioner of Irrigation, as ranking officer in Calgary, has been placed 
in administrative control of the combined organizations. The irrigation and 
drainage activities of the service are outlined at the end of this part of the report 
and are dealt with in detail in Part III. 
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Manitoba—tThe local organization, with headquarters at 231 Chambers of 
Commerce Block, Winnipeg, carries on direct administrative work throughout 
the province, in virtue of the proprietary interest of the department in the 
provincial water-power resources. A comprehensive hydrometric survey is main- 
tained, as well as a systematic and exhaustive field and office analysis of the 
provincial water-power resources. In the interests of administrative economy 
the investigatory work carried on through the Manitoba office has been extended 
to cover that portion of Ontario lying west of, and including lake Nipigon. 


Ontario —The local organization, with headquarters at Ottawa, carries on a 
comprehensive hydrometric survey and systematically secures fundamental 
water-resources data in accordance with the terms of a co-operative agreement 
with the Ontario authorities. The closest co-operation 1s maintained with the 
staff of the Ontario Hydro-Electric Power Commission. 


Quebec.—The local organization, recently established with headquarters at 
201 Inspector street, Montreal, is developing a comprehensive hydrometric survey 
and has under way the systematic collection of fundamental water-resources data 
as required by the terms of the co-operative agreement with the Quebec authori- 
ties. The closest co-operation is being maintained with the staff of the Quebec 
Streams Commission. 


The Maritime Provinces.—The local organization, with headquarters at 193 
Hollis street, Halifax, in accordance with the terms of a co-operative agreement 
with the three respective provincial authorities of New Brunswick, Nova Scotia, 
and Prince Edward Island, carries on a systematic hydrometric survey and a 
comprehensive and continuous power and storage survey of the three provinces, 
with a view to securing the fundamental data necessary to a complete analysis of 
their water-power resources. In New Brunswick, the branch collaborates with 
the New Brunswick Electric Power Commission; in Nova Scotia with Nova 
Scotia Power Commission; and in Prince Edward Island with the provincial 
authorities. 


Yukon and Northwest Territories Administrative and investigatory work 
in the ‘lerritories form a direct responsibility of the water-power organization in 
virtue of the proprietary interest of the department in their water-power 
resources. Investigatory work in the Yukon is handled through the British 
Columbia organization. In the balance of the Territories such work is directed 
from head offices, as exigencies demand. 

The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff through which systematic and continuous 
stream measurement studies are carried on throughout the Dominion. The 
hydrometric survey field staff are employed in a systematic and continuous field 
analysis of the country’s water-power resources. The data systematically 
accumulated through this work and through co-operative agreements and studies 
with other organizations are collated, analysed, and standardized in the head 
office of the service at Ottawa. 

As a result, there is now on file in the Ottawa office general and detailed 
information in respect to run-off and power possibilities of the more important 
power rivers throughout the Dominion. These data are constantly being brought 
up to date as new or later information is received and is promptly available for 
reference purposes to all interested in the utilization of the water-powers of the 
Dominion. 


IRRIGATION 


The irrigation activities are based upon the administration of the Federal 
Irrigation Act of 1894. Under the provisions of this Act the ownership of all 
surface water supply in the provinces of Alberta, Saskatchewan, and northern 
Manitoba is vested in the Crown and the Act provides means for granting rights 
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to use the available water for domestic, municipal, industrial, and other pur- 
poses. All licenses for the use of water are conditional upon continuous bene- 
ficial use and may be cancelled for abandonment or waste. 

The local organization in charge of the Commissioner of Irrigation, with 
headquarters in the Southam Building, Calgary, is responsible for the field 
administration. This work consists in making preliminary surveys throughout 
the districts of deficient precipitation in sufficient detail to determine the feas- 
ibility of irrigation projects, to approve the plans for the construction of works 
which must accompany the application for a water license, to investigate the 
water supply, and keep a record of the amounts of water granted in order to 
insure that there is sufficient water available to meet the needs of the applicant. 

The water supply in Alberta and Saskatchewan is sufficient to irrigate only 
a small percentage of the lands which might be benefited, and another activity 
of the service is to determine the “ duty of water” in accordance with varied 
localities and soils in order that the available supply may be used to the best 
advantage in the interest of the greatest number. ‘This necessitates a series of 
careful experiments extending over a period of years to determine the depth 
of water, time, and method of application required to produce maximum yields 
of the various crops which are grown under irrigation. 


DRAINAGE 


The Federal Drainage Regulations, established by Order in Council by 
virtue of the Reclamation Act and the Dominion Lands Act, vest in the Minister 
of the Interior the right to drain and sell Dominion land or to grant the right 
to individuals or to the provincial drainage departments to drain bodies of 
water in the provinces of Alberta and Saskatchewan and Dominion land thereby 
reclaimed may be sold by the department under the provisions of the said 
Drainage Regulations. 

The administration of the Reclamation Act and Drainage Regulations is 
conducted by this service with headquarters at Ottawa. Field investigations, 
inspections and surveys in connection with drainage in the provinces of Alberta 
and Saskatchewan are carried out by the field staff of the Commissioner of 
Irrigation, Calgary, on instructions issued from Ottawa. In the provinces of 
Manitoba and British Columbia questions of drainage in which this department 
may be interested are dealt with through the offices of the district chief engineers 
of this service. The closest co-operation is maintained with the provincial 
drainage departments at all’ times 

PUBLICATIONS 


A list of the Annual Reports, Water Resources Papers, and Reclamation 
Reports published to date will be found at the end of this report, and copies 
of those still in print will be sent on application to those interested, free of 
charge, except in the case of the Directory of Central Electric Stations for 
which a charge of 50 cents is made. 

Bulletins were published dealing with: Hydro-electric Progress in Canada 
during 1923; The Water-Power Resources of Canada, February 1, 1924; Water- 
Power in the Pulp and Paper Industry in Canada, and The Utilization of Water- 
Power in Canada in relation to Coal Production, Importation and Consump- 
tion. Bulletins are now in course of preparation dealing with: Water-Power 
in Central Electric Station Industry in Canada, and Water-Power in the 
Mining Industry in Canada. 

The Directory of Central Electric Stations in Canada, Water Resources 
Paper No. 33, supersedes the previous directory issued in 1919, and gives definite 
information as at November 1, 1922, in regard to all Central Electric Stations 
in Canada, of organization, officials, capitalization, history, primary and 
secondary power instaliation, transmission and distribution systems, municipali- 
ties served, electrical output, load conditions, use of power, blocks of power for 
sale, rates and available transportation. 
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WATER-POWER 
(a) Head Office 


LAKE OF THE Woops ContTrROL Boarp 


The Lake of the Woods Control Board was, as in previous years, respon- 
sible for the regulation of the level and outflow of the lake of the Woods. 

As heretofore regulation of the lake of the Woods embraced continuous 
collection of hydrological data relating to the watershed. In this connection the 
board was indebted to the Department of Public Works for run-off records 
pertaining to Rainy and Namakan lakes. Unusually high snowfall during the 
winter necessitated the full opening of the Norman dam in April but with low 
precipitation immediately preceding and following break-up it was found 
possible to close the Norman dam the same month. Owing to abnormally low 
precipitation during the remainder of the year lake level dropped from an 
elevation of 1,060.4 feet on July 17, to an elevation of 1,057.6 feet on March: 
31. 

Detailed field and office investigations of the most feasible and economical 
method of providing an increased outflow capacity from the lake of the Woods 
were completed during the year. The board, in its final report, made recom- 
mendations as to the enlargement of the western outlet of the lake and the 
provision of a suitable control structure, together with estimates of the cost 
thereof. 

An-investigation was made of the storage potentialities of the boundary 
waters tributary to Rainy lake. In addition continuous records of lake level 
and outflow of lac Seul were secured throughout the year, together with infor- 
mation relative to the power resources of the English river. 


WaTER-PowER REGULATIONS AND LEGAL RESEARCH 


The present Dominion Water-Power Regulations under which water-powers 
situated on lands of the Dominion are leased for development purposes, are 
dated October 31, 1921, and have not since been changed. Four priority permits, 
which give applicants for power privileges a certain degree of priority in the 
consideration of their development plans over other possible applicants, are at 
present in force under these regulations. They deal with a power site on the 
Nelson river, one on the Winnipeg river, and two on the Grass river in north- 
eastern Manitoba. 

Two power companies which acquired their preliminary rights under the 
former regulations have applied for final licenses under the new regulations, 
modified in accordance with their existing rights, and these are now being 
prepared. 

The systematic study of the laws passed by the various legislative bodies in 
Canada since their inception dealing with the uses of water, more especially for 
power purposes, which was referred to in the last annual report, has been con- 
tinued during the year. This survey of the legal principles and administrative 
procedure which form the basis of water-power development throughout Canada 
is substantially completed as regards British Columbia, the Prairie Provinces, 
Nova Scotia, New Brunswick, and Prince Edward Island, and some progress has 
been made with Ontario and Quebec. 
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As regards the study of foreign water-power legislation and administration 
which has been in progress for some years, the record of acts and regulations 
relating to Switzerland, Spain, and Portugal was brought up-to-date, also those 
at present available relating to Russia and Japan. . 


BRITISH COLUMBIA ADMINISTRATION 


In the Railway Belt in British Columbia the waters and water-powers, 
although they form part of the public property of the Dominion, are admin- 
istered by the provincial authorities (except within the Dominion Parks) under 
the provincial Water Acts; and the Dominion lands within the Railway Belt 
are administered by the Department of the Interior, the two systems of admin- 
istration working together in a very satisfactory manner. The responsible offi- 
cers of this department are enabled to exercise a proper degree of supervision 
over Dominion interests in the waters and in the other natural resources affected 
by their use, and at the same time a uniform method of acquiring water rights. 
for all purposes has been established throughout the province. 

The Burrard Power Company has been authorized by the province to 
develop power on Stave lake and river by erecting a dam at the foot of Alouette 
lake and diverting the waters of that lake into the Stave Lake watershed, by 
means of a tunnel. This will necessarily affect the natural flow of the Alouette 
river and consequently its use for floating purposes by the licensees of the Crown 
timber berths surrounding Alouette lake. 

In order to protect the interests of those licensees, this department stipulated 
that proper provision should be made for passing logs over the dam, and for 
releasing a reasonable flow of water when necessary. ‘The plans of the dam as 
approved by the Comptroller of Water Rights are satisfactory to the department 
in that respect, and have been accepted by the timber licensees. 

The examination of water records, issued by the province, appurtenant to 
lands within the Railway Belt has been continued, and the gr anting of necessary 
rights of use or occupation of Dominion lands under the Water Lands Regula- 
tions is proceeding satisfactorily in co-operation with the British Columbia Lands 
Branch and the Forestry Branch of this department. 

A large amount of work was done in the Railway Belt by the service engi- 
neers on behalf of the Department of Indian Affairs during the past year. 
Reports were prepared dealing with systems of water supply for the Indian 
reserves for irrigation, domestic, and other purposes, and works of this nature 
authorized by the Indian Department were carried out under the supervision 
of the service engineers. 

The following are the more important investigations made and works con- 
structed or begun within the year: Water supply systems to serve Indian reserves 
at Metlakatla, Church House, Sechelt, Fraser lake and near Chilliwack; irriga- 
tion systems for the North Thompson and Stone Indian reserves; sewage dis- 
posal plants for Indian schools at Sardis and Kamloops; and an electric lighting 
system at cape Mudge. 

In addition to this engineering work, a large amount of material was col- 
lected in support of the Indian claims for water rights appurtenant to their 
reserves, and presented to the Board of Investigation, at their hearings under 
the Water Act. Plans and other information called for by Board Orders were 
also prepared and efforts made to expedite the issue of the water licenses which 
have been granted in response to the Indian claims. 


Water Resources INDEX INVENTORY 


The index inventory system devised by the service and applied to the 
recording and collating of the water-resources data of the Dominion, has now 
been in actual use for a number of years. A comprehensive description of this 
system has been given in a previous annual report. 
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The application of the system has been found most advantageous in prac- 
tically every phase of the activities carried on by the organization, particularly 
in the complete census of developed water-power, the analysis of central elec- 
tric station activities and the analysis of undeveloped water-power resources, 
stream measurement activities and storage studies. 

As a result of this work having been largely carried on in co-operation with 
provincial organizations, notably the Hydro-Electric Power Commission of 
Ontario, the Quebec Streams Commission, the Water Rights Branch of British 
Columbia, the New Brunswick Electric Power Commission and the Nova Scotia 
Power Commission, there has been compiled a very large amount of water- 
resources data in standardized and usable form for whatever purpose required. 
A sustained effort is made to keep this information authentic and up-to-date. 

In this connection the analysis of the water-power resources of the Domin- 
ion was actively carried on during the year both in the head office and in the 
various district offices. More detailed reference to field investigations and office 
studies will be found in the reports of the district chief engineers found in another 
part of this report. 


WaATER-PowER RESOURCES OF CANADA 


While complete data regarding Canada’s great water-power resources are 
not yet available a great mass of reasonably accurate as well as: considerable 
specific data is now available in the records of the Dominion Water Power and 
Reclamation Service of the Department of the Interior. During the past four 
years all existing stream-flow and power data available from federal, provincial 
and private sources have been systematically collated, re-analysed and co-ordin- 
ated with a view to preparing revised estimates of available power based on 
uniform methods of computation and arrangement. 


BASIS OF COMPUTATION 


The figures of undeveloped water-power listed in Table I are based upon 
rapids, falls, and power sites of which the actual existent drop or the head 
possible of concentration, is definitely established or at least well authenticated. 
Many rapids and falls of greater or lesser power capacity are scattered on rivers 
and streams from coast to coast which are not as yet recorded, and: which will 
only become available for tabulation as more detailed survey work is undertaken 
and completed. This is particularly true in the relatively unexplored northern 
districts. Nor is any consideration given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points as 
definite studies have been carried out and the results made matters of record. 

In brief, the figures hereunder are based on definite rapids, falls, and power 
sites, and may be said to represent the minumum water-power possibilities of the 
Dominion. 

The power estimates have been calculated on the basis of 24-hour power 
at 80 per cent efficiency for conditions of “Ordinary Minimum Flow” and 
“Ordinary Six-Months Flow.” The “Ordinary Minimum Flow” is based on the 
averages of the minimum flow for the lowest two consecutive seven-day periods 
in each year, over the period for which records are available. The “Ordinary 
Six-Months Flow” is based upon the continuous power indicated by the flow of 
the stream for six months in the year. The actual method to determine this flow 
is to arrange the months of each year according to the day of the lowest flow in 
each. The lowest of the six high months is taken as the basic month. The 
average flow of the lowest seven consecutive days in this month determines the 
maximum for that year. The average of such maximum figures for all years in 
the period for which data are available is the estimated maximum used in the 
calculation. 
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This estimated maximum development is based upon the assumption that 
it is good commercial practice to develop wheel installation up to an amount, the 
continued operation of which can be assured during six months of the year, on 
the assumption that the deficiency in power during the remainder of the year 
can be profitably provided from storage or by the installation of fuel-power 
plants as auxiliaries. The correctness or otherwise of this assumption for any 
particular site can only be definitely settled by careful consideration of all 
circumstances and conditions pertinent to its development. The method, how- 
ever, enables us to make a fairly satisfactory over-all estimate of the maximum 
hydraulic power available as distinctive from the estimated ordinary minimum 
power available. 

AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada, from all sources and within 
the limitations outlined, is 18,255,000 horse-power for conditions of ordinary 
minimum flow and 32,076,000 horse-power under a flow estimated for maximum 
development, i.e. dependable for at least six months of the year. 

It is believed that these are conservative estimates, since an analysis of the 
water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as to 
stream flow, gives an average machine installation 30 per cent greater than the 
six-month flow maximum power. Applying this, the figures quoted above, there- 
fore, indicate that the present recorded water-power resources of the Dominion 
will permit of a turbine installation of 41,700,000 horse-power. 

The total installation to February 1, 1924, in water-wheels and turbines 
throughout the Dominion is 3,227,414 horse-power. -In other words the present 
turbine installation represents only 8 per cent of the recorded water-power 


resources. 
CURRENT PROGRESS IN DEVELOPMENT 


The vear 1923 was one of marked activity in the development of the Domin- 
ion’s water-power resources, the addition of 255,000 horse-power during the year 
bringing the total water-power installation in Canada to 3,228,000 horse-power. 
The most significant feature however is the large number of projects actually in 
progress of construction or actively in prospect. These projects when complete 
will add to Canada’s total more than 900,000 horse-power. 

British Columbia.—Hydro-electric construction activities were carried on 
in British Columbia during 1923 at widely separated points. In the northern 
coastal district the Granby Consolidated Mining and Smelting Company com- 
pleted the construction of a large storage dam on Falls creek and added a 
5,000-horsepower unit in their hydro-electric station. The Pacific Mills Limited 
at Ocean Falls also extended their water storage facilities by raising their 
dam an additional fifteen feet and added a new 6,300-horsepower unit in their 
hydro station. The work carried on for the past two years by the British 
Columbia Electric Railway Company in raising their dam at the outlet of Stave 
lake was completed during 1923 and plans were laid for extensive new develop- 
ments on the Stave river which will yield an additional 115,000 horse-power. In 
this connection tenders were being called towards the end of 1923 for a new unit 
of 25,000 horse-power to be erected and in operation during 1924. The East 
Kkootenay Power Company actively carried on the construction of a new plant 
on the Elk river near Elko to have an initial installation of 15,000 horse-power 
and an ultimate capacity of 24,000 horse-power with regard to prospective 
developments it has been stated that the West Kootenay Power and Light Com- 
pany are planning to double their capacity at Bonnington falls on the Kootenay 
river. It is also of interest to record a comprehensive report made by Kerry and 
Chace Limited, consulting engineers for the city of Vancouver, with regard to a 
systematic development of adjacent water-powers by the city. 
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Alberta.---The only hydro-electric project proceeded with in Alberta during 
the year was a small development undertaken by the Dominion Parks Branch 
of the Department of the Interior on the Cascade river for the supply of Banff. 
This instaliation of 960 horse-power was nearing completion at the end of the 
year. A new contract was made by the Calgary Power Company with the 
city of Calgary for a term of five years which was mutually advantageous to 
both parties, the company agreeing to construct an additional transmission line 
during 1924 from their power plants on the Bow river to that city. 


Manitoba—The initial stage of the Manitoba Power Company’s hydro- 
electric development on the Winnipeg river at Great Falls was brought to 
completion and two 28,000 ‘jhorse-power units are now in operation. Plans are 
under way for the addition of a third unit of similar capacity during 1924. 
The ultimate installation will comprise six units. The city of Winnipeg, towards 
the end of 1923, awarded a contract for three new units of 7,000 horse-power 
each to be installed in the municipal hydro-electric station at Pointe du Bois on 
the Winnipeg river. This will bring the total capacity to 82,000 horse-power 
with provision still remaining for two additional units. 

Ontario—The development work of the Ontario Hydro-Electric Power 
Commission ranked first in Ontario during the year. At the Commission’s 
gigantic Queenston plant on the Niagara river two new 55,000-horsepower units, 
numbers five and six, were brought into operation. It is expected that units 
seven and eight will be installed in 1924 which will bring the capacity to 440,000 
horse-power; the ultimate total of 550,000 to 600,000 horse-power being reached 
by 1926. A new 20,000-horsepower unit was installed in the Ontario Power 
Company plants operated by the commission at Niagara Falls, this unit replac- 
ing a similar one which was destroyed in 1922. A new plant of 1,200-horsepower 
was constructed at Bingham chute on the South river to serve the Nipissing 
system, and work was started on the installation of a new pipe-line at Eugenia 
falls. On the Trent river construction was commenced of two new developments. 
at dams 8 and 9, of 6,600-horsepower and 4,800-horsepower respectively. 
These will serve the central Ontario system and are expected to be in operation 
in 1924. Operations were also commenced on the addition of two new units of 
12,500 horse-power each in the Cameron Falls station on the Nipigon river to 
serve the Thunder Bay system. 

In the mining district of northern Ontario the Northern Canada Power 
Company brought into operation their 8,000-horsepower plant at Sturgeon falls 
on the Mattagami river to serve the gold mines in the Porcupine area. The 
Great Northern Power Company also brought into operation their station at 
Indian chute on the Montreal river with two units of 2,000 horse-power each. 
Construction was started of a 25,000-horsepower development by the Hollinger 
Consolidated Gold Mines, Ltd., at Island falls on the Abitibi river with the 
expectation of delivering power at the company’s mine and mill in 1924. The 
Spruce Falls Company completed a 2,500-horsepower development at Kapus- 
kasing on the river of the same name for use in connection with a sulphite pulp 
plant at that point. In the Kenora district the Backus-Brooks Company installed 
two additional 1,200-horsepower units in their plant at Kenora and with four 
more of the same capacity installed early in 1924 the station will have a total 
capacity of 12,000 horse-power for use in connection with the company’s pulp 
and paper mill. The Dryden Paper Company also completed an installation of 
1,400 horse-power on the Wabigoon river. 

Quebec—In Quebec construction operations were actively carried forward 
on numerous developments, several being of large magnitude. At the Cedars 
plant of the Montreal Light, Heat and Power Consolidated on the St. Lawrence 
river two units were added of 11,300 horse-power each, with two further units of 
the same capacity to be added in 1924, which will bring the total capacity to 
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200,000 horse-power. The St. Maurice Power Company achieved remarkable 
progress in the construction of their 120,000-horsepower development at La 
Gabelle on the St. Maurice river and expect to deliver power during April, 1924. 
The Southern Canada Power Company awarded the contract for a 37,800-horse- 
power development at Hemming falls on the St. Francis river and construction 
work was placed under way. It is expected to have this plant ready for 
operation early in 1925. In the Ottawa district the Ottawa River Power Com- 
pany commenced the construction of a development at Calumet falls on the 
Ottawa river near Bryson. This plant will have an initial installation of one 
or two units of 22,500 horse-power each and an ultimate capacity of 67,500 
horse-power. 

In the Lake St. John region the largest individual development in the 
province is under way at the Grand discharge on the Saguenay river. This 
plant which is being constructed for the Quebec Development Company is to 
have an initial installation of 320,000 horse-power. Good progress was made 
on the work of construction during 1923. The plant is expected to be in operation 
early in 1926. In the same region Price Brothers and Company, Jtd., completed 
the installation of an 11,000-horsepower development on the Chicoutimi river 
at Chicoutimi for use in their paper mills at Kenogami. The town of Jonquiere 
is also installing an additional 1,800 horse-power in its plant on the au Sable 
river. 

On the south shore of the St. Lawrence the Lower St. Lawrence Power 
Company completed a hydro-electric installation of .3,700 horse-power on the 
Metis river to supply the district extending from Rimouski to Matane. A small 
development of 550 horse-power was also installed by the town of Megantic 
on the Chaudiere river. On the lower north shore of the St. Lawrence the 
St. Regis Paper Company commenced the construction of a 600-horsepower 
hydro-plant two miles east of Godbout river. In the northwestern part of the 
province the Northern Canada Power Company secured a lease from the Quebec 
Government of a site on the Quinze river and immediately commenced construc- 
tion. The initial installation of 20,000 horse-power is expected to be completed 
in 1924 when the power will be transmitted for use in the gold mining district 
of Northern Ontario. 

Among other water-power activities in Quebec during 1923 may be 
mentioned a development for the Laurentide Hydro-Electric Ltd., on the East 
Branch of the North river—1,865 horse-power; a new development of 1,200 
horse-power for J. C. Wilson Ltd. on the North river near St. Jerome; an 
additional capacity of 4,500 horse-power to the plant of the Portneuf Hydraulic 
Company at St. Alban on the Ste. Anne de la Perade river; a 50-kilowatt hydro- 
electric plant on the Mattawin river near St. Michel des Saints; a 600-horse- 
power hydro-electric plant replacing a water-works plant at Buckingham on 
the Lievre river and a 1,350-horsepower hydro-electric plant on Mars river 
near Bagotville. 

Of great importance to hydro-electric development in the province of 
Quebec is the work of the Quebec Streams Commission. The commission has 
carried out most valuable storage works such as the Gouin reservoir on the St. 
Maurice river, the Allard reservoir on the St. Francis river and reservoirs on 
the Ste. Anne de Beaupre river. They are engaged at present on a $2,500,000 
dam at lake Kenogami in the Saguenay district which will most beneficially 
regulate the flow in the Chicoutimi and au Sable rivers to the advantage of the 
pulp and paper industries at Chicoutimi and Kenogami. The commission also 
has under way storage improvements in the basin of the Metis river at an 
estimated cost of $200,000. Another storage reservoir which was recently 
completed with the approval of the commission was one on lake Jacques Cartier 
to regulate the flow of the river of the same name. 


Water Power and Reclamation Service 23 


New Brunswick.—In New Brunswick, at Aroostook falls on the river of 
the same name, the Halifax and New Brunswick Power Company completed 
extensive alteration to their hydro-electric development and replaced two old 
units of 750-horsepower capacity each by new units of 2,000 horse-power, 
thereby bringing the total capacity of the plant to 8,400 horse-power. A. trans- 
mission line taking power from this plant is under construction, running from 
Bridgewater, Maine, to Woodstock, N.B., via Lakeville, Centreville and Hart- 
land. The largest undeveloped power site in the Maritime provinces, (rand 
falls on the St. John river, has been under study by the New Brunswick Electric 
Power Commission during the year with the possibility of development being 
undertaken if all conditions are found favourable. 

Nova Scotia—The most notable construction work in Nova Scotia during 
1923 was that carried on by the Nova Scotia Power Commission at Malay falls 
on the East River Sheet Harbour. This development which comprises three 
units with a total capacity of 5,500 horse-power was well advanced during the 
year and is expected to be in operation early in 1924 when power will be trans- 
mitted for use in a number of towns in Pictou county. Final arrangements 
were also made by the commission for a second development on East River 
Sheet Harbour to furnish power to the Albany Perforated Wrapping Paper 
Company of Albany, New York, for a pulp and paper mill at West River Sheet 
Harbour. This development which will have an initial capacity of 6,000 horse- 
power with provision for an increase to 9,000 horse~power is of particular 
interest inasmuch as it is attracting a new industry to the province. The Avon 
River Power Company practically completed a development of 2,300 horse- 
power on the Avon river to serve the town of Windsor. Work was started on 
a plant of about 100 horse-power situated on a small stream known as East 
river. The power will be transmitted a distance of about six miles for use in 
the town of Lockport. 


UTILIZATION OF DEVELOPED WATER-POWER 


The 3,227,414 horse-power at present installed in this country may be 
classified as follows. (See table 2). 

2.411,701 horse-power in central stations for general distribution for all 
purposes. 

497,620 horse-power installed in pulp and paper mills, not including 228,755 
horse-power purchased by pulp and paper companies from central 
stations. 

318,093 horse-power installed in industries other than central stations and 
pulp and paper mills. 


The total installation for the Dominion averages 353 horse-power per 
thousand population, a figure which places Canada third in the per capita 
utilization of water-power among the countries of the world. Norway and 
Switzerland only having a higher per capita utilization. 


PAST AND FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


The growth of water-power developments in Canada has been striking. 
Total installed horse-power, has grown from 975,000 to 3,227,000 since 1910, 
central station installation from 605,000 to 2,411,701 horse-power and pulp and 
-paper installation from 191,000 to 498,000 horse-power. 

There is every reason to believe that this rate of growth will not diminish. 
New uses for electric current of the greatest import in industrial processes and 
services are being constantly discovered. Canada’s strategic advantage in the 
location of large reserves of water-power within transmission distance of her 
centres of population should attract special industries to these centres in increas- 
ing numbers. Population follows industry and at once an added market is 
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created for power for domestic and municipal uses. All the modern tendencies 
in the utilization of cheap power indicate that the rate of growth of hydro- 
electric development in Canada will increase rather than lessen. 

Should the rate of installation since 1910 be maintained at its present rate 
there will be installed in 1925, 4,000,000 horse-power; in 1930, 5,000,000 horse- 
power; in 1935, 6,000,000 horse-power; and in 1940, 7,000,000 horse-power. 
These growth figures are considered conservative as the rate of growth since 1920 
has been considerably in excess of the rate over the whole period from 1910. 
Available reserves are more than ample to take care of these future demands, as 
outlined, for a long time to come. 

The water-power now developed in Canada represents an investment of 
over $687,000,000. In 1940, should the rate of growth in installation during the 
past fifteen years continue, this investment will have grown to over $1,500,000,- 
000. The present development represents an annual equivalent of 29,000,000 tons 
of coal which, valued at $10 per ton, represents $290,000,000. In the year 1940 
these annual figures will, with the foregoing assumption, have become 63,000,000 
tons and $630,000,000. These figures are striking evidence of the outstanding 
importance and necessity of an intelligent administrative policy governing the 
development of our water-power resources. 


Table 1—Available and Developed Water-Power in Canada, February 1, 1924 


Available 24-hour power 
at 80 per cent efficiency 


Turbine 
Province At ordinary | Atordinary | Installation 

min. 6-months 

flow flow Horse-power 
Horso-power | Horse-power 
1 2s 3 4 

iBritishy Colum bia=.ae Cale eee ene ee ee ee eee 1,931, 142 5, 103, 460 B50, DLT 
ALD er ta ote eens een OR tes Tae hc cena ee 475,281 1 187,005 33.067 
Daskaten ewan ia. hce emis thee ewe emer cute eal erate Wee Ae 513.481 1. 087-756 ES eee 
IRE BUR Pel ef ayeibharaniaed talline | 0 Pireh dara epee Si oi. MRP Ala Se UP eas 3,270,491 5, 769,444 162, 625 
(Bou reN ator eieea etn ee apr .. oo NER Gan Mae th ene eK ns ae an 2 4,950 300 6, 808.190 1,445,480 
CUE OKA ts Beg oe Sa Od ca eo at a ns RG aera 6,915, 244 11, 640, 052 1,116,398 
ING Wi TUNS WICK. cee eert lech aac gah. i shestcae ena Sens ASP TL a ome 50,406 120, 807 44,539 
INTO MEATS CO CIALA He fe eee Re ee cure nt UNE Fh PR acre PP ee NO 20> fol 128. 264 54, 950 
Prineé Wd ward visland Cag ens los Pe) ar ee ee Se 3 000 Ha27 0 2,239 
Yukon and JNorthweet) lerritoniess o2i wee a 125.220 275, 256 13,199 
18, 255, 316 32,075,998 3,227,414 


The figures listed in Columns 2 and 3 in the above table represent 24-hour power and are based upon 
rapids, falls, and power sites of which the actual existent drop or the head possible of concentration, is 
definitely known or at least well established. Many rapids and falls of greater or lesser power capacity 
are scattered on rivers and streams from coast to coast which are not as yet recorded, and which will 
only become available for tabulation as more detailed survey work is undertaken and completed. This 
is particularly true in the relatively unexplored northern districts. Nor is any consideration given to the 
power concentrations which are feasible on rivers and streams of gradual gradient, where economic heads 
may be created by the construction of power dams, excepting only at such points as definite studies have 
been carried out and the results made matters of record. 

The figures in Column 4 represent the actual water-wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in Columns 2 and 3 
for the purpose of deducing therefrom the percentage of the available water-power resources developed to 
date. The actual water-wheel installation throughout the Dominion averages 30 per cent greater than 
corresponding maximum available power figures calculated as in Column 3. The figures quoted above, 
therefore, indicate that the at present recorded water-power resources of the Dominion will permit of a tur- 
bine installation of 41,700,000 horse-power. In other words, the present turbine installation respresents 
only 8 per cent of the present recorded water-power resources. 

The above figures may be said to represent the minimum water-power possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the water-power resources of 
the province of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities 
for regulating stream flow and itis estimated that the two provinces possess within their respective borders 
200,000 and 300,000 commercial horse-power. These figures provide for a diversity factor between installed 
power and consumers’ demands. 
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Table 2—Developed Water-Power in Canada—February 1, 1924 


Turbine Installation in Horse-power Total 
; Population | installation 
Province In In In June 1, 1923) per 1,000 
Central Pulp and Other Total population 
Stations | Paper Mills} Industries HE, 
1 ? 3 4 i 6 ve 
British: Columbia: ticcs.c.... 242,401 55,140 57,976 DOD LOL 553, 500 642 
FA Dertay rent nhc ees keesiecietyes aye re kee eres 687 33, 067 634, 200 52 
Se eee ee ee ae eee on eee Grek me ee race le cloths cv eecelee Bia 200. Nae eee 
Manitoba... TG 3 Seed ae 145, OPA) rat nr ate Pane e 16,400 162,025 642, 800 Die, 
Ontario tied. <i iGeaud. 1,142,403 174,189 128,988 1,445,480 3,028,900 A477 
INES eTelecare LSet 791, 795 py aes y 87,371 1,116,398 | 2,443,500 457 
New Brunswick...) (2:23... 23,613 Tovi2s 7,198 44,539 396, 900 112 
Nova Scotia. . ' 23,196 (j seul 14,423 54,950 532, 600 103 
Prince Edw ard Island.. Sesh: ACS 4 be Om, eer 1,951 2,239 88, 000 25 
Yukon and Northwest 
Territory.. MAY Peter hs 6ey TOROOOR Whee terre < Ue a) 3,199 13,199 11,400 1,158 
Ganadacne seis a ease Zale OL 497,620 318,093 3,220,414 9,146, 000 353 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 3 includes only water-power actually developed by pulp and paper companies. In addition to 
this total, pulp and paper companies purchase from the hydro-power central stations totalled in column 2, 
96,985 horse-power in Ontario, 131,120 horse-power in Quebec and 650 horse-power in New Brunswick. 
The total hydro-power utilized in the pulp and paper industry is therefore 726,375 horse-power. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central station and the pulp and paper industries. These industries also purchase blocks of power from 
the central stations totalled in Column 2. 

Column 5 totals all turbines and water-wheels installea in Canada. 

Column 6 Population at June 1, 1923, as estimatea by Dominion Bureau of Statistics. 

Column 7 averages the developed water-power per 1,000 population. 


WATER-POWER IN THE CENTRAL ELECTRIC STATION INDUSTRY 


Few realize the extent to which the industrial commercial and domestic life 
of Canada is dependent upon the Central Electric Station Industry, and even 
more, the extent to which this industry is in turn based upon the utilization of 
our unrivalled water-power resources. The continually expanding transmission 
systems of the great power systems are carrying ever-increasing amounts of 
electrical energy from the central supply stations to the industrial centres, and 
tapping ever-widening market areas. The resultant benefits of low-priced power; 
the advances in and brilliance of modern street lighting; the efficiencies and 
economies in industry; and the conveniences and advantages in the home are so 
well known as to need little emphasis here. 

While these present day conditions are, as a rule, accepted as a matter of 
course by the public, a review of the basic facts underlying them will be found 
both instructive and impressive. 

The Dominion Water Power and Reclamation Service has, in co-operation 
with the Bureau of Statistics of the Department of Trade and Commerce, made 
careful and systematic study of the development of the Central Station Industry 
in Canada since 1917. The summarization of data herein is devised to bring out 
the preponderating influence which water-power has had in the development and 
expansion of the industry. This is best evidenced by the fact that 94 per cent 
of the primary power installation in Central Electric Stations throughout Canada 
is water-power, and that 98 per cent of the total developed by such stations is 
hydro-electric power. 


THE CENTRAL ELECTRIC STATION INDUSTRY 


By Central Electric Stations are meant those organizations generating or 
distributing electrical power for public use so that, the data included in this 


26 Department of the Interior 


review do not include particulars of the large number of plants where water or 
fuel-power is converted into electrical energy for use in the owner’s manufac- 
turing processes. The energy distributed may be generated by the organization 
distributing it, it may be purchased wholesale from some other organization, or 
part of it may be purchased and part generated by the distributor. Organizations 
generating all or part of the power they distribute are designated “generating 
stations, while those purchasing all of the power they distribute are classed as 
non-generating stations. Each of these fundamental types of stations is still 
further divided according to character of ownership into commercial or privately 
owned and municipal or publicly owned stations. 

The 6th annual census of this industry has just been completed under the 
terms of the co-operative agreement referred to above, and before presenting an 
analysis of the use of water-power therein a general statement regarding the 
growth and the extent of the industry in general might be made. 

While some vague knowledge of the existence and powers of electricity has 
obtained for several centuries, it was not until the development of the electric 
generator and electric transformer within the last forty years that any general 
use of this powerful servant of mankind became possible. Since then the develop- 
ment of this industry has been phenomenal. ‘The first census of the industry 
was taken in 1917, but for purposes of comparison the figures of the 1918 census 
are set against those of 1922 in Table 38. 


Table 3—Comparative Summary of Data 


a 1922 1918 

Lotalnum berot Stations.sn.4 ats ee oe eee 905 795 

ELy dTaulieistationsa. uns soa ton ties eeeean ee fos aee es OW cs et kee a3 269 280 

MC WO |. SUB EIT Ss co rc ree ee elite Ae ep re cen ee 253 235 

Non-generatme tos.) ve ee ee ee es 383 280 
‘Lotalicapital imvestedsoea. oe ee ee ee $ 568, 068,752 $ 401,942,402 
‘Lotal/ revenue from'ssleol POWerL ue) koe beet de eee 82,328, 866 53,549, 133 
‘otal nimber of employees). tarhet aie Ce es 2 ee 10, 684 9,698 
Equipment (main plant)— 

Totalprimary power (main plant) .o. sevt. Uhre: os ee eee 2,258,398 H.P. 1,841,114 H.P. 
Water wheels andstirbinestela. axons cate en oo oor DAMEN OAS) Veale? T6820 01S ras 

Steam engines and steam turpines. 5; «12. . 5-51. see wee 130,029 H.P. 145,637 H.P. 

Crasiand oll enwines sect. ee oe eke eee ee aa ey ee 16,080 HP. 13,2867 HRP. 
otal secondary poweér-dynamos.t . ese ee ee 1,736,199 KVA 1,433,722 KVA 
Hilectricienerey, cenerated.ccnei. 2 ae ee nee ee 6,740,750, 000KWH |4, 787, 366, 000K WH 
Electric energy generated in hydraulic stations................ 6, 570,091,000 KWH /4, 682, 467, 000 KWH 
Electric energy generated in fuel stations...................-.- 157,583, 000 KWH 104,899, O0OOKWH 
Average kwh produced per kva capacity..................0005- 3,885KWH 3,340 KWH 


The salient features of the tabular comparison may be briefly stated as 
follows :— 


There has been an increase of 110 or 13.8 per cent in the total number of 
stations made up of increases of 103 or 36.8 per cent among non-generating, 
18 or 7.7 per cent among fuel-generating, and a decrease of 11 or 3.9 per cent 
among hydro-generating stations, concurrent with a decrease of 12,814 horse- 
power, or 8.1 per cent in the primary power installation of the fuel generating 
stations and an increase of 271,175 horse-power or 25.6 per cent in the instal- 
lation of the hydraulic generating stations. The figures may almost be said 
to be self explanatory; the modern tendency towards consolidation has elimin- 
ated several small hydraulic generating stations in those provinces (British 
Columbia, Ontario and Quebec) where the larger hydraulic generating organi- 
zations with extensive transmission systems operate and has enabled many 
municipalities and distributing companies which would otherwise have had to 
maintain generating plants, to purchase blocks of power wholesale for distribu- 
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tion. Many of the fuel generating stations have also been dismantled when 
the areas they served have been reached by hydro-electricity and the reduction 
in the installed capacity of this class of station would be even more marked 
were it not for the constantly growing numbers of internal combustion plants 
serving the smaller urban centres of the Prairie Provinces. 

The total capital investment has grown from $401,942,402 to $568,068,752, 
an increase of 41.3 per cent over 1918, while the total primary power installa- 
tion of the main plants has increased from 1,841,114 to 2,258,398 horse-power, 
an increase of 22.7 per cent. It must be borne in mind in connection with this 
seeming discrepancy between capital and installation that much money is 
invested in power-houses, headworks, etc., more extensive than necessary for 
the initial installation and that, with the installation of further wheels, the 
ratio between capital and power will once more readjust itself. 

The greater diversity of use to which power is now put is indicated by the 
fact that whereas in 1918 the average number of kilowatt-hours produced per 
kilovolt ampere of installed capacity was 3,340, by 1922 it has reached 3,885, 
indicating a very much more advantageous use of the equipment and capital 
employed. 

The constantly increasing application of electricity to industrial, agricul- 
tural and domestic use indicates a steadily growing demand for power and that 
this will be available as required is evident from the large number of develop- 
ments under construction or in prospect. 

The importance of water-power to the central station industry at once 
becomes apparent when it is stated that the last completed annual census of 
the industry, that for the year 1922, showed that 93.5 per cent of the main 
plant primary power installation consisted of water-wheels and turbines, and 
that 97.7 per cent of the total output of electricity was generated by water- 
power. An analysis of the revenues of the generating stations showed that the 
average selling price per unit of power generated by the hydraulic stations was 
considerably less than the bare cost of fuel to produce each unit of power in 
the fuel stations, while the hours of service and extent of utilization was cor- 
respondingly in favour of the users of hydro-electricity. 

A summary of the principal data for Canada and each of the provinces 
relating to the central stations distributing hydro-electricity is set forth in 
Table 4. 

Of the 629 stations distributing hydro-electricity, 269 generated all or part 
of the energy they sold, while 860 were classed as non-generating stations. 
There were 262 commercial stations, of which 196 were generating, and 66 non- 
generating, and 367 municipal stations, of which 73 were classed as generating 
and 294 as non-generating. 

The total capital invested in hydro-electric stations amounted to 
$542,562,972 or 95.5 per cent of the total capital of the industry. Of this 
amount $459,708,154 is invested in generating stations and $82,854,818, in 
non-generating stations. An interesting feature of the investment in non- 
generating stations is that $56,685,955, or over 68 per cent represents the 
investment of those municipalities distributing power purchased from the 
Hydro-Electric Power Commission of Ontario. The 262 commercial stations 
represent an investment of $319,228,868 of which $297,400,840 pertains to the 
generating and $21,828,028 to the non-generating stations, while the 367 muni- 
cipal stations have a capital of $223,334,104, of which $162,307,314 is in gener- 
ating and $61,026,790 in non-generating stations. Ontario, due largely to the 
extensive distribution systems of the municipalities served by the Hydro- 
Electric Power Commission, accounts for approximately 95 per cent of this 
latter amount. 

The total revenue received from the sale of power to consumers is calcu- 
lated by deducting from the gross revenue received from the sale of power the 
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cost to the purchasing stations of the power sold by one station to another. The 
total revenue so received amounted to $54,391,572 for the 6,570,091,000 k.w.h. 
generated representing an average cost to consumers of 0.828 cent per kilowatt- 
hour. Table 4 shows that this average selling price varied from 0.692 cent in 
Quebec to 18.115 cents in Prince Edward Island. Alberta was second lowest 
with a unit selling price of 0.697 cent although as pointed out in the footnotes 
to Table 4 this low-unit revenue is due to over 90 per cent of the total output 
being sold wholesale to a fuel generating station so that only a very small 
portion of the retail price is included. Ontario is third with 0.835 cent per 
kilowatt-hour. In connection with this latter figure it might be mentioned that 
the rates charged by the municipalities distributing energy purchased from 
the Hydro-Electric Power Commission of Ontario include a sinking fund pay- 
ment which will in thirty years make the contracting municipalities owners of 
the entire system. 

Ontario led the provinces in the generation ‘of electricity with 3,145,741 
thousands of kilowatt-hours, or approximately 48 per cent of the total pro- 
duction, while Quebec was second with 2,537,727 thousands of kilowatt-hours or 
38.6 per cent. 

Of the total urbine installation of 2,112,289 horse-power Ontario had 
969,067 horse-power or 45.9 per cent, and in addition maintained fuel auxiliary 
equipment for use in case of accidents to station or distribution equipment or 
during periods of low water, totalling to 65,715 horse-power, Quebec had 
755,258 horse-power in turbines and 32,605 horse-power in auxiliary fuel 
equipment, while British Columbia came third with 228,441 horse-power in tur- 
pines and 26,880 horse-power fuel auxiliary. 


USE OF POWER SOLD BY HYDRO-ELECTRIC CENTRAL STATIONS 


Because of the diversity of demand and also the widely varying uses to 
which electrical energy is put 1t is extremely difficult to compute what portion of 
the primary power installation of the central stations may be said to be installed 
for any specific use. A careful analysis of the reports on the uses of power sold 
would seem to indicate that approximately 30 per cent of the installation pro- 
duced energy for lighting, 40 per cent divided equally among electric railway 
operation, export, mining and pulp and paper manufacturing, 5 per cent for 
electro-chemical and electro-metallurgical industries and 25 per cent for general 
manufacturing, water pumping and miscellaneous power purposes. 


DEVELOPMENT SUBSEQUENT TO THE CENSUS OF 1922 


Through advance information obtained from various sources it is possible 
to present a summary of the installation of hydro-electric central stations up 
to the beginning of the present year. This is shown in Table 5 and shows that 
the turbine installation has reached a total of 2,411,701 horse-power of which 
1,644,701 horse-power is installed in commercial and 767,630 horse-power in 
municipal stations. Many additional large developments are at present under 
construction or in active prospect. In British Columbia the East Kootenay 
Power Company is constructing a 15,000-horsepower station at Elko, while the 
British Columbia Electric Railway Company is preparing to install a 25,000- 
horsepower unit in its Stave Falls station. The Manitoba Power Company has 
installed two units in its new station at Great falls and a third is now being 
added, while the city of Winnipeg intends adding three units, totalling 20,700 
horse-power to its Pointe du Bois station. The Hydro-Electric Power Com- 
mission of Ontario have installed 130,600 horse-power in various stations since 
the beginning of 1923 and expect to add 147,000 horse-power during the present 
year. Power for the mining district of northern Ontario has been augmented 
by two installations, one of 4,000 horse-power and one of 8,000 horse-power, — 
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while the Quinze River! development of the Northern Canada Power Company 
will provide an additional 20,000 horse-power. In Quebec, existing central 
stations have added some 30,000 horse-power to their equipment, while out- 
standing developments under construction include the great stations of the 
Quebec Development Company on the Saguenay river where 160,000 horse-power 
is expected to be in place by the end of 1924, and that of the St. Maurice Power 
Company at La Gabelle where 120,000 horse-power is now being installed. The 
Southern Canada Power Company’s 33,600-horsepower station at Hemming falls 
and that of the Ottawa River Power Company at Calumet with 25,000 horse- 
power will also add to the total. 

In the Maritime Provinces existing stations have added to their equipment 
and three new stations have been constructed or are in process of construction. 


HYDRO-ELECTRIC POWER IS LOW COST POWER 


The fact that hydro-electric power is available at low cost is largely 
responsible for the rapid development of the electro-chemical and _ electro- 
metallurgical, mining and mineral products and pulp and paper industries; cheap 
power being essential to the success of these industries, on account of the large 
amounts required for the different manufacturing processes employed. In very 
many cases large-scale operations, which alone make the difference between 
profit and loss, have been possible because of the cheap and abundant power 
supplied by the hydro-electric central stations, while in others the cost of 
capital required to develop their own power would have proved a heavy burden 
to industrial organizations. That Canada possesses sufficient water-power 
awaiting development to meet the needs of industry is evidenced by the figures 
of Table 1. 


Table No. 4*—Hydro-Electric Central Stations—Summary of Principal Data— 
January 1, 1923 


No. of 1Revenue from Sale of 
Stations Capital Invested Power to Consumers 
of of 
Province aS & In In Non- By By Non- 
4 oa Gener- Gener- Gener- Gener- 
= = Ae Total ating ating Total ating ating 
= B 5 Stations | Stations Stations | Stations 
H ab) AO 
1 2 3 4 5 6 4 8 i) LO gee 
$ $ $ $ $ $ 
CGanaee wccay ies 629} 269) 360/542,562,972/459.708, 154/82, 854, 818/54, 391, 572/40, 434, 903/13, 956, 669 
Alberta ae iue css. 8 4 Al 5;6/8,789) "6,632,172 46,617| 469,831 461,979 7,852 
British Columbia 40 27 13} 47,259,535} 39,404,751) 7,854,784! 5.645,981} 3,637,614] 2,008,367 
Manitoba......... 11 4 7| 22,465,932! 20,097,716) 2,368,216) 3,018,295) 2,777,215) — 241,080 
New Brunswick. . is 9 4| 1 948 497) 1 850,428 98,069} 401,663 380, 934 20,729 
Nova Scotia...... 28 18 10} 5,458,771] 3,390,966) 2,067,805) 950,687 247,.707| 702,980 
Ontario. . Dio 105} 270/292, 323.001/231, 677, 017/60, 645, 984/26, 232, 633/16, 848,815} 9,383, 818 
Prince Edward 
Velancds4sien sed: 8 o 1 VAN UGS VE 2 Bea ae) arg hE ae ieee LOPAZOR 20s AAS es 
Qnehecs. te. dx. «is 144 94 50/165, 886, 657/156, 363,352) 9.523.305/17, 566 381/15, 994,913] 1,571,468 
eee eR hy mee ers i ee ea AP ee Nena CAPR | ialy, Ge ad a. Nig Bena tahew [ide es MGA d AABN sso Me WBE ae 
Yukon. ?:. y) 1 yA BD Ee te | i Oe ee ee a a a eS ene Be A He 


1Revenue from sale of power to consumers is computed by deducting from tofal revenue from sale of power 
the cost of power exchanged between stations. 


1 Wholly in the Province of Quebec. 


* Continued on next page. 
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Table No. 4—Continued 


Province 


tele ele Bie. ar ahe eis: we hele: '0) 16, 6:8. Bis (e816) (0) 18.61 1 Ses Do Mee 'p Mel oi oust iv "S! iol et ais 


of ete le jee js eee 8 eile ieuéieite (alle y'e (se [el |= le)ie) 8) 's: ehisi le 


6.80 @ 8. s:\@, @ © [e016 9 10 lee) eee, 2) e116 Je 16.6 Ibe) 16 \\e, (6,010: \<] we, 0h 0) 6) ele Levels, 8) Le 


siieiterta: 6) alts tele; aha eiieice: vellwike ls. "hb elte) tees f0) felts) @)sefiel fel elie eserer 6) ine 


ONC we nk Sete a Ta IC) VC ic I Te Tk ae TR DC Yn J) Jas 


Electric 
Energy 


Generated 


11 
OWE. 


6,570,091 
66, 224 
517,393 
260, 307 
19,993 
14,029 
3,145, 741 


78 
2,000, (20 


Thousands 


iS heMo) etal 8 ne Ww OS 8 eh enifarvel ial peu OMe ET eitewe 6 


Revenue 
from 
Consumers 
per KWH 


Fuel 
Turbine Auxiliary 
Installa- Installa- 
tion tion 
13 14 
HP HeP3 
2,112,289 150, 257 
32,560 2,350 
228,441 26,830 
89,625 12,346 
11,770 1,075 
15, 289 9,110 
969, 067 vate a 39 
279 66 
755, 258 32,605 
10,000 160 


2This low unit revenue is due to the fact that over 90 per cent of the output of the hydro-electric stations 
is sold wholesale to a fuel-generating station so that only a very small proportion of the retail price is in- 


cluded. 


Table 5—Developed Water-Power in Canada Utilized in the Central Station 


Industry 
Commercial Stations Municipal Stations Installations 
Installations Installations 
Province : HEP. 1 Bl Bes Total 
No No. | Gener- No. |Generator| per per Turbine 
Generator| Turbine ator |Turbine K.V.A. |Turbine|/Station| H.P. 
K.V.A (eiie® EAGAN S| VEE? 
1 2 3 4 5 6 7 8 9 10 11 12 
British Columbia...... 24 153,686] 232,356 S| 6,358! 10,045 32 160,039} 4,108) 7,875) 242,401 
Alberta.. eee 3 22,250 DAT OSUI ae eall Kereta Cae ie SRS 22,250) 2,414) 10,793 32,380 
Gaskatohewan....c crs. aden ne Otea oee, DUR ea ae ed ee 
Manito Dando eseciace oon 4 58,350 78,400 Zl Ol ol2\" (67,225 6 115, 662 6,935| 24,271 145, 625 
OntariOwns. eee 69] 395,659] 503,375 37| 457,472) 639,028} 106) 853,131] 4,109] 10,777] 1,142,403 
Quchocwe slaw 79 606, 813 771, 820 17} 14,962) 19,975 96 621,775 By 002 8,248 791,795 
New Brunswick....... 7 8,460 11,703 3} °9,363} 11,910 10 17,823 UBS UP BKOil 23,613 
Nova Scotia.. 9 3,204 3, 749 12| 15,389} 19,447 21 18,593 828} 1,124 23,196 
Prince Edward Island. fi 331 DANONE certs aloes tates aA ho oboe Se 7 331 32 41 288 
Yukon.. Sone 1 6,000 WOR OOO pew tal eoisteer ae ll eniierag Bee 1 6,000 5,000} 10,000 10,000 
CANAD AR hea aes aes 203) 1,254,753) 1,644,071 79| 560,851] 767,630} 282] 1,815,604 3,682] 8,552) 2,411,701 


Commercial Stations include all privately owned. 
Municipal Stations include all publicly owned. 
Nore.—Statistics in this table are based upon a census of the industry made by the Dominion Bureau of Statistics in 
co-operation with the Dominion Water Power and Reclamation Service. 


WATER-POWER IN THE PuLP AND Paper INDUSTRY 


The importance of the pulp and paper industry to the national life of 
Canada is indicated by certain basic facts brought out by recent statistical 


investigation. 


Among these may be mentioned, (I) that the capital investment 


at January 1, 1923, amounted to over $380,000,000, a figure only exceeded by our 
investment in steam railways and central electric stations, (II) that the exports 
of the products of the industry during 1922 were valued at approximately 
$123,000,000 and were of greater value than those of any other group except 
vegetable products, (III) that the industry maintained a staff of 25,830 persons 
(exclusive altogether of the men employed in the woods) whose salaries and 
wages for the year 1922 amounted to $32,918,955, and that the value of the 
products for that year totalled $155,785,388. 
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LOW-COST POWER ESSENTIAL TO THE INDUSTRY 


As it takes practically 100 horse-power to make one ton of paper per day 
the indispensibility of an abundant supply of low-priced power at once becomes 
apparent. In any industry the relative necessity of obtaining cheap and 
adequate power may be gauged by the amount required per dollar value of 
product, and with the possible exception of certain electro-chemical and metal- 
lurgical processes the requirements for the manufacture of pulp and paper rank 
among the highest. 

It is therefore little surprising that over 90 per cent of the motive power 
in this industry is derived from the energy of our abundant and advantageously 
located waterfalls. 

While stating the average consumption of power for the conversion of 
pulpwood into paper as 100 horse-power per ton per day, some average figures 
based on general conditions in the trade might be quoted to show how this large 
amount of power is used. One large and representative Canadian mill uses on 
the average 73 horse-power for each ton of mechanical pulp produced, 67 horse- 
power of which is for the actual grinding alone. The production of sulphite 
pulp for mixing with the groundwood pulp required 8.7 horse-power per ton 
of daily output (in other large mills as high as 30 horse-power was used per ton 
of sulphite pulp produced) while the conversion of the pulp to newsprint required 
12 horse-power for the same unit of output. 

The continuous operation of mills in this industry, usually 24 hours per 
day, lends itself to the securing of a very low cost per unit of power used 
where the power is derived from water, as the main item in this cost is the 
interest on the capital expended in the hydraulic development and this remains 
constant whether the plant operates ten hours per day cr twenty-four. The 
- development of the electric steam generator has also become an added factor 
in reducing this unit cost, in that any surplus or off-peak power which may be 
available can be utilized for producing steam for pulp cooking, drying, heating 
and similar uses. 


WATER-POWER INSTALLATION FOR PULP AND PAPER MANUFACTURING 


Having in mind the rapidly increasing importance of the pulp and paper 
industry in the development of the commerce and settlement of the country and 
the. part which our water-power resources are destined to play therein, the 
Dominion Water Power and Reclamation Service, has conducted special studies 
in this connection and has gathered much information on power installation and 
requirements of pulp and paper mills operated by water-power or by purchased 
hydro-electric energy. For the sake of brevity the gencral term “pulp and 
paper mills” has been adopted throughout this review as including pulp mills, 
pulp and paper mills, and paper mills. 

At the present time the hydraulic power utilized in the pulp and paper 
industry totals 726,375 horse-power and the rapidly growing change to the 
elastic electric drive is shown by the fact that 438,708 horse-power or over 60 
per cent of this total is converted into electricity before use. Of this latter 
total, 210,053 horse-power is connected to generators installed in the mills and 
power stations belonging to the operating companies, while 228,755 horse-power 
is purchased from central electric stations. The advantages of this conversion 
to electricity appear both in the quality of the product which is improved by 
the uniform speed obtained and in the fact that under modern methods of trans- 
mission it is possible to develop power at one or more sites more or less remote 
from centres of labour and transportation, and to transmit it to points where 
_ these commodities are available for mill operation, and for providing supplies 
of raw materials and conveying the finished products to the markets. The 
best modern practice in pulp mill construction provides for the development 
of the mill and power sites as separate projects i.e. the site of the mill is selected 
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from the point of view of operation and transportation while the power station 
or stations may, if efficiency of development and generation demand: it be 
placed in positions unfavourable to mill construction. The use of steam as a 
source of power for this industry 1s very limited and is in many cases prompted 
by special conditions such as operation in close connection with the manufac- 
ture of lumber when refuse from the latter can be used as fuel under the boilers. 

The last completed census conducted by the Dominion Bureau of Statistics, 
that for the year 1922, shows a steam-power installation in pulp and paper mills 
of only 60,764 horse-power or less than 10 per cent of the total installation. 


GENERAL CONDITIONS IN HACH PROVINCE 


A rapid inspection of the date in Table 6 shows that the province of Quebec 
leads in number of mills and in both direct-connected and electrically driven 
installation. Ontario ranks second followed by British Columbia, Nova Scotia, 
and New Brunswick in the order named. There are no mills at present in 
operation in the Prairie Provinces. 


Quebec has fifty-six mills driven by 368,352-horsepower ‘hydraulic or 
hydro-electric energy. Of this, 151,792 horse-power is direct-connected to pulp 
and paper machines, 85,440 is connected to generators and 131,120 horse-power 
represents power purchased from central electric stations. Of this purchased 
power the nine mills which themselves generate no hydraulic power purchase 
88,385 horse-power, the balance, 42,735 horse-power being additional power 
purchased by generating mills. The total daily producing capacity of these 
muls is some 3,000 tons of mechanical pulp, 1,500 tons of chemical pulp, 1,400 ~ 
tons of newsprint and 740 tons of other kinds of paper. The three largest mills 
in the province, each requiring over 30,000 horse-power are situated at Grand’- 
Mére where all the hydro-electric energy is purchased, at Kenogami where 
power is obtained from three hydro-electric plants in addition to that produced 
at the mills and at Shawinigan where about fifty per cent of the power is 
purchased. Other large mills requiring between 10,000 and 25,000 horse-power 
are situated at Cap Madeleine, Three Rivers, East Angus, Brompton, Chicoutimi 
and Clarke City. 


Ontario has forty-six mills requiring a total of 271,174 horse-power. Of 
this 174,189 horse-power made up of 89,066 direct-connected and 85,123 
connected to generators is installed in the plants of the pulp and paper organ- 
izations while 96,985 horse-power is purchased from central electric stations. 
The total daily production of the mills in this province aggregate 2,200 tons of 
mechanical pulp, 1,800 tons of chemical pulp, 1,900 tons of newsprint and 735 
tons of other kinds of paper. The largest mill in the province in power install- 
ation is at Iroquois Falls where turbines with a capacity totalling 52,000 horse- 
power are installed in two power stations. Another larger mill with a varied 
output is located at Ottawa and has an installation of 28,789 horse-power. 
Mills requiring from 10,000 to 20,000 horse-power each are numerous and include 
those at Sault Ste Marie, Espanola, Sturgeon Falls, Thorold, Fort Frances and 
Fort William. 


British Columbia with only five mills has a total installation of 55,140 horse- 
power of which 26,790 is direct connected to pulp and paper machines and 
28,350 is converted to electricity before use. None of these mills finds it 
necessary to supplement its own installation by purchased power. The two 
large mills at Ocean Falls and Powell River have installations of 26,850, and 
24,000 horse-power respectively. 

The combined production of the mills in this province reaches some 390 
tons of mechanical and 430 tons of chemical pulp, 445 tons of newsprint and 30 
tons of other papers daily. 
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New Brunswick has only four mills operated by water-power with a total 
installation of 18,728 horse-power and a daily producing capacity of 30 tons of 
mechanical and 300 tons of chemical pulp and 50 tons of newsprint paper. 

Nova Scotia has ten mills operated by water-power. These mills are all of 
moderate size and have a total installation of 17,331 horse-power. Their daily 
producing capacity is some 200 tons of mechanical pulp and 50 tons of news- 
print. 

CHARACTERISTICS OF GEOGRAPHIC GROUPS 


The location of the pulp and paper mills in Canada shows that they are 
grouped according to facilities for wood, power or transportation. The various 
mills of the same group show certain outstanding features with regard to 
power requirements as a result of the class of production which characterizes 
the group. | 

Table No. 7 has been prepared to illustrate predominating features in 
certain districts into which our Canadian mills may be arbitrarily grouped. 
Perhaps the greatest contrast exhibited in this table is between the class of mills 
found in the Niagara and Toronto, Eastern Ontario, Montreal and Quebee City 
groups, where a large number of mills (Column 2), whose average capacity is 
smali (Column 6), produce much of the miscellaneous: kinds of Paper (Column 
¢), while the British Columbia and more northerly groups in Ontario and 
Quebec comprise mills of large capacity (Column 6), requiring much power to 
produce principally pulp and newsprint (Column 7 and 8). 


CONSTRUCTION ACTIVITIES 


At the present time there is considerable activity in power development 
for new pulp mill construction and in providing additional power for existing 
mills. In this connection interest centres in the great development of the 
Grand Discharge on the Saguenay river which will have an ultimate capacity 
of 420,000 horse-power. Much of this great supply is destined for the pulp 
and paper trade, 200,000 horse-power being stated to be already under contract 
for use by the Price interests. The Western Quebec Paper Mills are erecting a 
plant at St. Andrews East which will have a capacity of 1,800 tons per year 
of light-weight papers, tissues, etc. The St. Regis Paper Company is developing 
a water-power site and building a mill at Godbout, Quebec. The American 
Perforated Wrapping Paper Company of Albany, New York, is building a mill 
at Sheet Harbour, Nova Scotia, with an annual capacity of 25,000 tons of pulp. 
The company has completed a contract with the Nova Scotia Power Commission 
for 6,000 hydro-electric horse-power and the commission is now installing a 
plant to supply it. 

FUTURE POWER REQUIREMENTS OF THE INDUSTRY 


With the rapid depletion of pulpwood supplies in the United States, Canada 
is being more and more depended upon to supply the demand for paper. With 
the constantly mounting cost of producing power from fuel it is apparent that 
power for the industry must continue to be obtained in ever growing proportions 
from water, and Canada is particularly favored in having her water-powers 
widely distributed among ample forests. As the consumption of pulpwood is 
rapidly increasing, it is apparent that settlement and water-power development 
will steadily extend northward. With the growth of population and the reces- 
sion of the pulpwood supplies other uses for the power left available will be 
found and new developments completed farther north. Pulpwood and water- 
power are the chief factors in connection with future expansion and Table 8 
shows the proportion of these resources available in each province of the Domin- 
ion. While in certain areas the application of reafforestation methods will have. 
considerable effect on the future of the industry, from 30 to 100 years will elapse 
before their influence will be felt and in the meantime natural supplies will have 
to be depended on to meet the demand. While true conservation of water-power 
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consists in its fullest economic development, continuity of supply depends upon 
the maintanance of suitable forest cover on the drainage basins. ‘This inter- 
relation of interest emphasizes the necessity of adequate gad of our forests 
from excessive cutting, fire, insect pests, and disease. 


Table No. 6.— ‘onivante of Hydraulic Motive Power in Pulp and Paper Mills 
mm each Province 


Installed and Purchased Power—H.P. 


Turbine Installation in Total 
No. of the Industry Purchased Total from 
Province Mills |— Hydro- Hydro- all 
Hydro- Electric Electric sources 
Direct Flectriec Total Power Cols. Cols. 
Drive Drive 4—6 5—6 
il 2 3 4 5 6 7 8 
British Columbia...... 5 26,790 28,350 DOPIaD We ee eee 28, 350 55, 140 
Ontario.. Se A AE es 46 89, 066 Soles 174, 189 96.985 182,108 271,174 
Qneletkes. <: Anata 56 151,792 85,440 Ma EA By: 131,120 216, 560 368,352 
New Brunswick........ 4 2,668 11.060 13, 728 650 11,710 14,378 
Nova Seotia... sens. 2-3 10 17201 80 1Y Bodice. tele See 80 17,331 
Canada ee iA 287,567 210, 053 497, 620 228,755 438, 808 726,375 


Column 8 represents the installation which is used to drive the mill machinery, such as grinders, etc., 
directly from water-power. 

Column 4 represents the installation also operated by pulp and paper organizations, but where the 
pope A first converted into hydro-electric energy, and electric arive is used to operate all or a portion of 
the mill. 

Column 5 is made up by adding columns 3 and 4 and represents the total water-power installation 
operated by the pulp and paper organizations themselves. 

Column 6 represents the amount of electric energy derived from water-power and purchased from central 
electric stations for use in the pulp and paper industry. 

Column 7 is made up by adding columns 4 and 6 and is an indication of the use of electrical energy 
derived from water-power in the pulp and paper industry. 

Column 8 gives the totals of columns 5 and 6 and indicates the total installation and purchased power 
for the industry derived directly or indirectly from water-power. 


Table No. 7—Hydraulic Power in Pulp and Paper Mills—Characteristics of 
Various Groups 


Power—H.P. Average Daily 
Producing Capacity per 
Number . Total Mill in Group—Tons 
of Own Pur- Total per 
Groups Mills Turbine | chased for Mill Paper 
in Instal- | Hydro- Group in 
Group lation Electric Group Pulp | News | Others 
1 2 3 4 5 6 7 8 9 

British Columbia....... 5) Pre L40) We See wit eas 55, 140 11,030 164 105 10 
Northern and Western 

OtATIOj cc) se els oe 10 84, 200 25,600 | 109,800 10,980 147 (is 8 
North Lake Huron...... 3 48,810 11,000 59,810 19,940 314 LOZ pd Sane ons 
Niagara and Toronto 

District... Sa eet 19 7,078 46,003 53,081 2,795 56 18 24 
Eastern Ontario.. 14 34, 101 14, 382 48,483 3,465 40 10 20 
Montreal District and 

Western Quebec.. 16 35,978 5, 285 41,263 2.580 28 5 1% 
Eastern Townships... ee 6 30, 852 9,100 39,952 6, 660 92 Le 9 
St. Maurice Valley and 

Three Rivers District. 6 22,310 99,000 | 121,310 20, 220 316 153 21 
Quebec City District.... 15 16,352 9.260 25,612 Lal 15 10 ¢ 
Lake St. John and 

Saguenay District..... 7 99.120 8,475 | 107,595 15,370 176 39 10 
Lower St. Lawrence and 

Coli rt cee eee 6 Day OcU. ts. eee ee 32,620 5.435 12 Wo. eee. CLE 
New Brunswick......... 4 13, 728 650 14,378 3,595 82 157).. eke 
Nova Scotiade tic seu 10 Lig eo lites eels oe ii, oa Tao 19 AY? Pre es ee 


Nors.—The large capacity of mills predominating in certain districts is emphasized by the figures 
under Column 6, while the class of production characterizing each group can be judged by the figures under 


Columns 7, 8 and 9. 
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Tur UtinizaATION OF WaATER-PowrrR IN RELATION TO CoAL PRopucTIoN, 
IMPORTATION AND CONSUMPTION 


The great majority of all the cities and towns of Canada are dependent 
upon water-power for light, power, street railways, and in many cases for water- 
supply, and this situation means that the present social, business and manu- 
facturing life of Canada and its future growth are intimately dependent on our 
water-power and its further development. 

It is however in the achieved result of actual saving in coal consumption and 
in coal importation, that the benefit of water-power development to the country 
can be more definitely and strikingly demonstrated than by any other means. 
The Dominion Water-Power and Reclamation Service has reviewed this aspect 
of the situation in an exhaustive manner on several past occasions and it is 
the intention to briefly summarize in this report the more recent statistics and 
the conclusions that may be drawn therefrom. 

In particular there will be explained the annual coal equivalent of developed 
water-power, i.e. the tons of coal replaced by each horse-power of water-power 
in use; the coal consumption and imports by provinces and the corresponding 
water-power resources and development; the coal necessities of Canada’s “Acute 
Fuel Area” and how enormously these necessities have been diminished by 
water-power development; the strikingly smaller coal consumption per capita in 
Canada than in the United States in spite of our colder climate; the proportion 
of water-power and fuel-power in use, and other related points. 

Any such examination establishes indisputably two main points: (1) that 
the development of water-power constitutes the only real and large relief yet 
_achieved in the fuel problem within the acute fuel area and (2) that it is our 
water-power resources and the low average cost of power therefrom that has 
made possible such rapid development of our manufacturing industries, that 
the net value of product of our factories (deducting duplication) is now greater 
than that of agriculture. 


RELATION OF WATER-POWER TO COAL 
The advantages of water-power may be briefly summarized thus:— 


1. It is a native raw material and industry. 

2. It is a non-depletable and inexhaustible source of power and heat. 

3. It offers proved certainty as to practical application and financial 
success. 

4, It is the source of power requiring the minimum of labour and there- 
fore giving the maximum security against labour troubles. 

5. It gives the maximum relief to transportation. 

6. With a few local exceptions it is by far the cheapest power available. 


Extent of Resources—The continuous 24-hour power capacity available at 
minimum stream-flow is over 18,000,000 horse-power. In practice, power is 
rarely used continuously, and the actual capacity is therefore considerably 
greater. The commercial capacity is estimated at over 32,000,000 horse-power 
and this would correspond on the basis of present installations to nearly 
42,000,000 turbine horse-power installed. 


Extent of Present Development.—The turbine horse-power installed as at 
January 1, 1924, was over 3,227,000 horse-power and this represents, with 
transmission and distribution, a capital investment of over $687,000,000. 


COAL EQUIVALENT OF DEVELOPED WATER-POWER 


This is an important point in the matter of the relation of water-power 
to the. coal problem and has received very full study. It may be arrived at 
by two distinct methods: (1) on the basis of the average coal used per horse- 
power per hour in steam plants, and (2) by analysis of official statistics of 
coal consumption, population, and use of coal in industries. 
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These two methods give closely similar results, i.e, 9 tons of coal per 
annum per horse-power installed. 


COAL. CONSUMPTION AND IMPORTS IN RELATION TO WATER-POWER 


The total coal consumption in 1923 is the highest on record. However, 
the consumption in 1922 was the lowest since 1916, due to the shortage of coal 
caused by the United States strike, and supplies were only maintained by 
serious depletion of the reserve stocks of dealers, railroads, public utilities, 
institutions, etc.—the marked rise in 1923 therefore does not represent any 
special increase in consumption but is probably mainly a renewal of reserve 
stocks, with in many cases increased reserve against future risks. 

The present position may be shown in figures comparing the average coal 
consumption and imports during the past five years with the coal equivalent of 
the present water-power development in tons and value per annum. 

CUdie 


Average annual consumption, 1919-1923 32,147,000 tons 


Average annual imports)'1919-1923.). %. -.-scsees Poe. SE Sa L701 pOOO MNS 
W ater-power— 

Tnstalled! Hi Padaticel 71924 Saisie. Een. Geko eee eee Cee RTO eee ree 3,227 000 

Coal eqtivalentihitons perannim. ete ele oe ne ae ee 29 000.000 


Coal, value at $10 per ton 


$290,000, 000 


With normal increases in all respects along the lines shown by results over 
the last fifteen years the coal equivalent of developed water-power will equal 
the total coal consumption about the year 1927—in other words by 1927 Canada 
will be using only half the coal she would have required if there had been no 
water-power development. 


COAL OUTPUT IN RELATION TO WATER-POWER 


It is of interest to consider what degree of relief has been given to the coal 
situation during the last decade by native coal and by water-power respectively, 
as shown in the following table:— 


Coal Output and Water-Power Development—Comparison of Increases 


Water-Power 
Coal a —_—_—_— 
—— Output Installed Coal 
Tons Turbine | Equivalent 
fe beeg in Tons 

T910. ogo. tc ss | RR ERR ee Sees eth Poe eae 12,909, 000 965, 000 8,700, 000 
TOV Ge srk Sie cee sack ed Pek, Send bs te ge ee eae oe ae) ed ee 11,323,000 | 1,348,000 12,100,000 
LOL ro okid can, to Tact, cle n Atalere ca og ee RR a atari oko ee { 14,513,000 1, 467, 000 13, 200, 000 
TOLD vas ee EEE re ae Uc Se PLA. Hn 1 a hey eT 15,012,000 | 1,674,000 | 15,0£0,000 
iF Soa eae Pt re aoe AL PNB OE ae 2 nN ee an A fbi fh al | 13, 638, 000 1,936,000 | 17,400,000 
191D 2 ASE fh Pola a ks Bo ee ree i Die SEO ee oe 13,267,000 | 2,078,000 | 18,700,000 
1916 Wie ce viata! ea eas neta inc ® es. Eee Danae eerie cepeunt nial; ROAR PIE Bm ts re 14,483,000 | 2,194,000 | 19.760,000 
1 By drt nn Os Niet ae oe ele WA fern reo bee tes Rit SeenON See me rage «GAA PR,” 14,047,000 | 2,260,000 | 20,350,000 
LDU SPREE eas Se AR era ey Wee) SOR One fA OECD bo nn Seth 14,978,000 | 2,352,000 | 21,200,000 
19 10 ccc ere skye Melee ee. cee coke: eae hci d ee cen ee 13,919,000 | 2,444,000 | 22,000,000 
POZO Tie eieate kia occtvsg Sake oh Woe Aha case ER tap en hs Ck ca aS i oe 16,$47,000 | 2,482,000 | 22,360.000 
PAOD Nes RAN Re AG a Mee eee nb ia ait 6A Cat Rani a Nang ily Oat og ye k Mi elng ! 15,057,000 | 2,680,000 | 24, 100,000 
Loe cid sch « Gre nian ahs = cealadthan: cena Lae ea RGeUReR TETAS.” «cheat e 15,147,000 | 2,974,000 | 26,750,000 
LDA AA AE ROE RAE tied bene yar Ree wre Nene Age wT Ps a 16,984,000 | 3,227,000 | 29,000,000 
Increase. per, Cen tuabia cst oes iis SAE Ot aa RET? OS Le ea oie 31-5% 235% 235% 


It will be seen that, from 1910 to 1923, while the production of native coal 
has only increased 31.5 per cent, the coal made unnecessary by water-power 


has increased 235 per cent. 


In terms of production per head of population, the coal output over that 
period has been stationary, but the water-power development and coal thereby 


replaced has increased 157 per cent. 
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In the shorter period since 1920, in spite of the shortage and high prices 
of imported coal, the coal output has made practically no increase, but the 
water-power development and coal thereby replaced has increased 28 per cent 
in the same three years. 

It will also be seen that while the coal equivalent of water-power was 33 
per cent below the coal output in 1910, by 1923 it had become over 70 per cent 
greater than the output. 

A study of the foregoing will show clearly how little our own coal resources 
have done over this long period towards the relief of coal importation compared 
with the direct saving due to water-power development. 


THE ACUTE FUEL AREA 


The foregoing statistics apply to the Dominion as a _ whole but the 
relief afforded to the coal situation by water-power development is even more 
striking when the acute fuel area is considered separately. It is now agreed 
that this term can only be applied to Ontario and Quebec and that it is the 
supply of coal to these provinces that constitutes the “fuel problem of Canada.” 
For the moment they may be considered as a unit. 

Ontario and Quebec ‘contain over 60 per cent of the total population of 
Canada and nearly 80 per cent of the total manufacturing development. They 
use over 60 per cent of the total coal consumption of the Dominion and 93 per 
cent of their combined coal consumption is imported from abroad. 

In water-power these provinces have between 12 and 18 million horse- 
“power available and of this over 2,563,000 horse-power is already developed, 
this developed water-power represents an increase of 215 per cent since 1910. 

The combined coal consumption of Ontario and Quebec for 1923 was 
23,810,000 tons. The coal equivalent of developed water-power in the same 
area is over 23,000,000 tons. It will therefore be seen that but for this developed 
water-power,, Ontario and Quebec would require about twice their present 
supply of coal. 

It may however be pointed out that had these great industrial provinces 
been dependent on imported coal for their manufacturing power they could 
never have attained their present commercial development. 


COAL CONSUMPTION PER CAPITA-—CANADA AND UNITED STATES 


The average coal consumption per capita for all uses of coal from 1918 to 
1922 inclusive, on exactly the same basis for each country, was, United States 
5.11 tons, Canada 3.65 tons, or 29 per cent less in Canada than in the United 
States. 

In view of the colder average climate of Canada the opposite result might 
be expected. Analysis shows that this lower consumption in Canada is directly 
due to the much greater use of water-power in industry, as shown in the follow- 
ing paragraphs. 


USES OF COAL AND POWER 


Uses of Coal—The United States superpower survey found as the result 
of an exhaustive study that of all the coal used in the United States approxi- 
mately one-half was used for producing power and one-half for producing heat 
but that in producing power only about 5 per cent of the total energy in the 
coal is utilized while in producing heat about 50 per cent is utilized. The great 
saving in coal by the use of water-power is therefore in producing power, not 
heat. 
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Uses of Coal in Per Cent of Total Consumption 
—— Canada | United 


States 


1921 1920 


Per cent | Per cent 
Steam TAL WAYS de aes: sk atdcg ovis wth RG ae a ea ee a eee 29 27 


Biren: coal Re aie tee Sit cab teen oo oeccs EL aN oa a 4 He 
Industriesandicoke news ie ee ee ON ee RR ee ae ee oe Sep ee ee 34 49 
Nlectricilightiand powePayeas (ehcges ae see ys see ee eC er, 2 3 
Domest o Userand PAS MAKING ke cee oie wl, cee ea ee ee ee 31 19 

100 100 


It will be seen that the proportion used for domestic consumption is much 
higher in Canada and that the proportion used for railroads is also higher in 
Canada—the latter might be expected since the population per mile of track 
is only one-half of that in the United States. 

For industries Canada uses 34 per cent and the United States 49 per cent 
of the respective total consumption. This is not 15 per cent difference—it is 
a difference of 15 in 49 or 31 per cent, so that proportionately Canada uses 31 
per cent less of her coal in industry than does the United States. 

It naturally occurs to one that this may be due to a greater degree of 
industrialism in the United States than in Canada, however, investigation shows 
that on a per capita basis Canada is nearly on a par industrially with the 
United States and this fails to account for more than a small portion of the 
large difference. 

It appears therefore that the use of coal for domestic purposes (which is 
comparatively little affected by water-power) and for steam railways (so far 
very slightly affected by water-power) is relatively greater in Canada than in 
the United States, but that the use of coal for industries is relatively some 31 
per cent less in Canada than in the United States. 

These conditions are fully accounted for by the greater development of 
water-power in Canada than in the United States, as follows:— 

The hydraulic horse-power installed per 1,000 of the population is over 
350 in Canada to about 100 in the United States or 34 times as much. Of all 
the primary power in use in Canada (excluding steam railroads) 70 per cent 
is supplied by water-power, 30 per cent by fuel power; in the United States 
the position is more than reversed. 

Uses of Power.—Power is used in Canada for different purposes in approxi- 
mately the following proportions:— 


Power for all purposes except: Tall ways.. 2... 75 .e oie ite et a 51% 
Hleetrie light. and. domestic: uses. 5... <3...< os sh eles oth ce oo eee eee 9% 
Hileetric railwaysie.< succes cits sec (Fes 9k OST EAE OD Lee ee Ge ee 4% 
Steam railroads. Estimated average H.P. actually used................3...+..%- 36% 

100% 


Proportions of Water and Fuel-Power.—These stand in Canada approxi- 
mately thus:— 


Not 
— Including | Including 
Railroads | Railroads 


Per cent Per cent 
Water Powercool eae i es Le, ROR 09 45 70 
Fuel Power. & ° xses20e hive ee Pee tet, PU ee Te ee FOD 30 
100 100 


rr ua ene 55 per cent for fuel power divides into 19 per cent for industrial uses and 36 per cent for steam 
railroads. 
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WATER-POWER AND MANUFACTURING DEVELOPMENT 


The great bulk of Canadian manufacturing takes place in the acute fuel 
area, Ontario and Quebec. As before pointed out the marked development 
achieved in manufacturing in recent years could not have taken place with the 
handicap of entire reliance on imported coal and this development in manu- 
facturing bears striking evidence to the value of water-power to the country. 


_ Population and Manufactures—During the past decade, while the popu- 
lation of the Dominion increased 22 per cent, the use of water-power in indus- 
try increased 245 per cent and the capital invested in manufacturing 175 per 
cent. 


Dependence of Industries on Water-Power.—Of the total output of Central 
Electric Stations 97 per cent is furnished by water-power. Of all the primary 
power in the Dominion, for all purposes except steam railroads, 70 per cent is 
furnished by water-power. : 


THE REAL NATIONAL VALUE OF WATER-POWER 


The value of water-power lies in its cheapness, not in a high selling value. 
For instance with wheat, lumber, pulp, etc., the higher the price the greater the 
“value of product” and the greater the value to the country on account of 
the large export trade, but with water-power the lower the price the greater 
is the assistance to a low cost of production in all other lines of manufacture, 
for both home consumption and export, and therefore the greater the benefit 
to the country. 

A reasonable estimate of the national value of water-power is that it is 
at least the cost of coal to produce the same amount of power if the water- 
power had not been developed. 

This, as before shown, is $290,000,000 per annum, practically all of which 
would have to be sent abroad annually if we had no water-power; pro-rata 
for 1930 it will be nearly $500,000,000. 


THE EFFECT OF WATER-POWER ON FUTURE COAL CONSUMPTION 


It has been shown that the total coal consumption of the Dominion is 
increasing but slowly, due to the rapidly increasing use of water-power in 
industry. The leading factors in the future may however be considered in a 
little more detail. 

In manufacturing industry, as it develops, there must be increased use 
of coal for the manufacture of coke for metallurgical purposes and for process 
steam, but an increasing share of the power used and much of the’ process steam 
will be taken care of by water-power. 

In the domestic field the amount of heat required for house-heating must 
increase with population and this cannot be supplied on any wholesale scale 
by water-power, nevertheless it appears probable that at the present cost of 
coal there will be appreciable development in the use of electricity for seasonal, 
off-peak and supplementary house-heating. 

For steam railroads, which use nearly 30 per cent of the total coal con- 
sumption, the only relief is in electrification. While some local and inter- 
urban lines will probably be electrified in the near future, the commercial 
practicability is dependent on density of traffic and it does not appear probable 
that electrification of steam railroads on any large scale will take place for 
many years. 

While the total coal consumption will vary from year to year, and will 
tend to average a continuous increase, there is no reason to expect any great 
increase so long as there is active development of water-power. 
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WaTER-POWER IN THE MINING INDUSTRY 


The ‘recent. revival of activity in the mining industry of Canada has 
stressed the necessity of ample supplies of power available at a cost that will 
permit of the production and treatment of large quantities of raw materials 
in the districts in- which the mines occur. The extent to which this need has 
been met by the development of our advantageously located water-powers, has 
been made the subject of special study by the Dominion Water Power and 
Reclamation Service, a general resume of which is here given. 

The theory is often advanced that Canada is likely to become the leading 
mineral producing country of the world, and considerable ground for this 
assumption is found in the fact that she contains 16 per cent of the world’s 
known coal reserves, has greater asbestos, nickel, and cobalt deposits than 
any other country, and ranks third in the production of gold; while the diver- 
sity of her mineral endowment is indicated by the fact that the three main 
mineral divisions, metallic, non-metallic and structural and clay products 
include some 60 principal items, 17 of which each had, in 1923, a production 
value of $1,000,000 or over. These leading products are listed below in order 
of value, viz:— ; 


1. Coal 10. Natural Gas 

2. Gold 11. Stone 

3. Nickel 12. Zine 

4. Portland Cement 15.7 Gine 

5. Copper 14. Cobalt 

6. Silver 15. Sand. and Gravel 
7. Clay Products 16. Gypsum 

8. Lead Eee 

9. Asbestos 


Figures of total production fail to convey the proper impression of the 
magnitude of the industry on account of the diversity of product and units 
involved, while the varying prices attendant on fluctuating market conditions 
make computations of value difficult. Probably the fairest conception of the 
value of the output may be arrived at by stating that the lowest value since 
1910 was that for the year 1911, viz. $103,221,000, the highest that for 1920 
when a value of $227,860,000 was reached, while the average annual value 
during the last five-year period, 1919 to 1923, amounted to $194,957,000. As 
commodity prices reached a peak in 1920, and have since receded, production 
computed in terms of value is not a fair basis for comparison. The Dominion 
Bureau of Statistics states that a weighted index showing the volume of produc- 
tion, would undoubtedly mark 1923 as the banner year in Canada’s mineral! 
industry. In that year new output records were established for coal, lead, zinc, 
asbestos, and for the value of cobalt. 


THE RELATION OF POWER TO THE MINERAL INDUSTRIES 


The principal uses of power in mining are for compressing air for drilling; 
driving motors or engines for hoisting; haulage of ore above and below ground; 
driving ore crushers and conveyors; pumping for water supply and for the 
removal of ground water; lighting; ‘heating; ventilating; signalling; machine, 
blacksmith and framing shops; and for various electro-metallurgical processes. 
Even in the comparatively simple mining processes involved in the recovery 
of coal as much as 10 per cent of the product may be consumed in generating 
the power required. The following table shows the amount of power used in 
the principal divisions of the industry and the power in each division as at 
January 1, 1924:— 
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Total Power Used 


g Water-Power 
Fuel Total 
ee Power Gene- ure Power | Per cent 
lalie. rated chased 1st Ie. 
Jelle. H.P. 
UGCA ROL LALO wvmme ite PEER 2, 408s instars sahsa Vhs Ae 32, 700 26, 000 IL ACO) 170, 400 33-2 
Won bil Tne ewig 6:2 tres es ls OIke etd < Ca ER AE 160, 900 15,300 15, 000 191, 200 Ree 
INon= Meta ls Maninoe hopes see ete pet er ee 29,500 1,100 62, 200 92,800 18-1 
Structural Material and Clay Products............ 12, 800 2,000 44,300 59, 100 itso) 
CT ee eee re oe ee ee RS 235,900 44, 400 233, 200 513, 500 100-0 


The relation of the primary power installed by the mining companies 
and the power purchased from central electric stations may be shown thus:— 


Installed Power and Purchased Power 


Primary Power Installed— 


ee EO WAL eee a aE oie ARON ea od Wore A rns, tate bits aS 235,900 
Wetec OWE. Aeatas eae alti ae. bee beh. be cco aes 44,400 

——— 280,300 54-5% 
Purchased pOwerall GYCAro-electeiGie .. ward Mea aah ake iss. | 233, 200 45-56% 


513,500 h.p. 100-0 
Proportions of Water and Fuel-Power— 
SVS Cer at Wilk OP ren rer ten ce arte nr, oaks tea tatbenn. + eter ie pee 277,600 54% 
Pitels BOWEL ete Ore te ad k ee IETS ae. IML et 235,900 46% 


513,500 h.p. 100% 
Proportions of Fuel-Power— 


SRR Sy) endl toe BONS Ae SON Lie ene eos Re OY Ree ee 2 ee ee 96-33% 
to Ree rey eae SEE eRe PERT OND, te ne cody ited WM dated Ge aint eae eed» 2-0% 
1 eet er Aare Ph oom AEA PIRATE IAL ad). ated. 8, We abe anh Montane k's «oh 64 1:7% 

100-0% 


From the above it will be seen that over half a million horse-power is used 
in the industry and that of this 54 per cent is water-power, 44.6 per cent is 
steam power and 1.4 per cent is developed by internal combustion engines. 

The Fortunate Relationship of Water-Power and Mining Districts —From 
the point of view of minerals and the development of mining, Canada may be 
divided into five main areas:—(I) the Maritime Provinces, (II) Quebec, (III) 
Ontario, (IV) the Prairie Provinces and (V) British Columbia and the Yukon 
and each of these areas possesses large resources of water-power, developed or 
available for development, for mining. With the exception of some of the coal- 
fields of the central plains there is no mineralized area for which ample water- 
power cannot be made available. This is particularly the case in Ontario and 
Quebec, which being situated in the “acute fuel area” of Canada, would be 
almost entirely dependent upon coal imported from the United States were 
it not for hydraulic power. 

From estimates made by the Dominion Water-Power and Reclamation 
Service, it is computated that at January 1, 1924, the hydraulic installation for 
mining purposes in Canada had reached a total of 277,600 horse-power of which 
44.400 horse-power is installed by the mines themselves, while 233,200 horse- 
power is purchased from central electric stations. A conservative estimate of 
the capital investment necessary to develop this power is $74,000,000. 


TYPICAL WATER-POWER INSTALLATIONS FOR MINING 


Maritime Provinces—Based upon value of production approximately 90 
per cent of the mining carried on in the Maritime Provinces is for the recovery 
of coal and so far water-power has not been utilized here for this purpose, 
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although its satisfactory adaptation to coal mining in British Columbia and 
Alberta would indicate that a similar use here is only a matter of time. In 
Nova Scotia, however, there are hydro-electric developments operated by gold 
mining companies, their installations being 1,600 horse-power, 425 horse-power 
and 30 horse-power respectively. In addition considerable purchased power is 
used in the manufacture of cement and the mining of the various non-metallic 
minerals found. 

Quebec.—Although the mineral output of the province of Quebec at the 
present time is mainly non-metallic, copper, gold, iron, lead, molybdenite, silver 
and zine have all been mined during recent years; while within the last two 
years prospecting for gold, which has been carried on in Rouyn and adjoining 
townships in Temiskaming country, has led to important discoveries and the 
staking of large areas. The leading asbestos mines of the world are found in 
the southeastern portion of the province, 85 per cent of the world’s supply being 
produced there. There is also a very extensive range of other non-metallic 
minerals, while the production of structural materials constitutes an important 
industry. Power for mining is practically entirely furnished by the central 
hydro-electric stations of the province. The Shawinigan Water & Power Com- 
pany transmit large amounts of power from Shawinigan falls across the St. 
Lawrence river near the city of Three Rivers to the asbestos mines of the EKastern 
Townships. Power is also furnished to this field by the St. Francis Water- 
Power Company from their station on the St. Francis river. The Southern 
Canada Power Company supply a comparatively small amount of power for 
‘copper mining, while the large scale operations of the British American Nickel 
Company at Deschenes for the electrolytic reduction of nickel, receives power 
from the two developments of the Ottawa and Hull Power and Manufacturing 
Company at Hull. An additional source of power for the British America 
Company will be provided by the completion of the Calumet station of the 
Ottawa River Power Company, an associate of the Ottawa and Hull Power 
and Manufacturing Company, the transmission lines of the two companies 
connecting at Deschenes. The Portland cement industry and the production 
of brick, tile, and other structural materials also provide a considerable market 
for hydro-electric power. 

Ontario.—Ontario ranks first among the provinces in diversity and value 
of mineral production and being, like Quebec, situated in the acute fuel area, 
depends almost entirely on the abundant supplies of hydraulic and hydro-electric 
energy which are, fortunately, available to every field. The major hydraulic 
developments in the province for mining are, of course, located in the gold, 
silver, and nickel areas of northern Ontario where over 107,000 horse-power 
are installed for this purpose, while several large additional installations are 
under construction or in active prospect. Much of this new equipment will be 
in operation before the end of the present year, and is expected to terminate 
the power shortage which has hampered production in the past. 

The outstanding central electric station companies operating in the mining 
fields of Ontario are the Northern Ontario Light and Power Company with 
20,420 horse-power installed in four hydro-electric stations and 5,500 horse- 
power in a hydro-compressed-air station in the Cobalt district and the Northern 
Canada Power Company operating two stations with a combined installation 
of 19,800 horse-power on the Mattagami river near Timmins. A subsidiary of 
the latter company, the Lower Sturgeon Power Company, has completed a 4,000- 
horsepower station on the Mattagami river in the Timmins district, while the 
parent company has a 20,000-horsepower station under construction on the 
Quinze river in western Quebec and has completed a transmission line therefrom 
to connect with their northern Ontario lines. The Great Northern Power 
Company completed a 4,000-horsepower station in 1923 on the Montreal river 
to serve this field and there are also a number of smaller stations distributing 
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power there. Further south in the nickel-copper area, the Wahnapitae Power 
Company have two stations on the Wanapitei river with a combined installation 
of 9,600 horse-power from which over 95 per cent of the output is sold for mining 
purposes. In the southern portions of the province production is limited to non- 
metallics and structural materials and here the demand is met by the extensive 
transmission systems of the Ontario Hydro-Electric Power Commission of 
Ontario. 

Many of the mining companies have established hydraulic power stations 
and generate power to meet their own requirements. Chief among these are the 
International Nickel Company with 21,300 horse-power installed in two stations 
on the Spanish river; the Mond Nickel Company (Lorne Power Co.) with 
9,600 horse-power, 4,800 horse-power at Nairn falls on the Spanish and 4,800 
horse-power on the Vermilion river. This company intends adding 2,750 
horse-power to their Nairn Fall’s plant during the present season. The 
Hollinger Consolidated Gold Mines Ltd. are constructing a 24,000-horsepower 
plant on the Abitibi river to overcome a shortage of power which has, at times, 
considerably hampered their operations, and expect to commence development 
before the end of the present year. 


The Prairie Provinces—The Prairie Provinces are Manitoba, Saskatche- 
wan, and Alberta. Manitoba possesses a comparatively small field of lignite 
coal. Saskatchewan possesses some 66,000 millions of tons of lignite and ranks 
third among the provinces of the Dominion in coal resources; while Alberta 
has semi-anthracite, bituminous, and lignite coals, constituting 88 per cent 
of the total coal resources of the country. These coal deposits have, in the 
past, as in Nova Scotia, been depended upon to provide power for the industry, 
but upon the completion of the East Kootenay Power Company’s 15,000-horse- 
power station at Elko, British Columbia, a transmission line was constructed 
across the interprovincial boundary and many of the larger Alberta mines 
contracted for supplies of hydro-electric power. Among the mines which 
changed from steam to hydraulic power may be mentioned the West Canadian 
Collieries at Bellevue and Blairmore; International Coal and Coke Company 
at Coleman and the Hillcrest Collieries at Hillcrest. 


British Columbia and the Yukon.—Water-power has been extensively 
developed for mining purposes in both British Columbia and the Yukon 
Territory, over 81,000 horse-power being installed for that purpose in British 
Columbia and 13,000 in the Yukon. 

The large-scale operations for the production of zinc, copper and lead, 
carried on in the Kootenay district by the Consolidated Mining and Smelting 
Company of Canada Ltd., operating such well known mines as the Centre 
Star, Le Roi, War Eagle and Josie in West Kootenay, and the Sullivan mines 
at Kimberley in East Kootenay—are supplied with hydro-electric energy from 
two plants on the Kootenay river, with a total installation of 38,000 horse- 
power and one on the Cascade of 3,900 horse-power operated by a subsidiary 
of the mining company, the West Kootenay Power and Light Company Lid. 
Power from these stations is transmitted over 450 miles of line to the various 
mines and so great is the demand that construction work is at present under 
way which will provide an additional 30,000 horsée-power. Power for the 
Sullivan mines is being secured from the East Kootenay Power Company. 


One of the most important coal mining areas in Canada is that of the 
Crowsnest Pass and Elk River district’ in east Kootenay and here recently 
completed hydro-electric developments are rapidly replacing coal as a source 
of power for mining. The East Kootenay Power Company operating a 7,500- 
horsepower hydro-electric station on Bull river and a 15,000-horsepower station 
near Elko, have completed contracts with many of the leading mines of the 
district, including the Crows Nest Pass Coal Company, Corbin Coal and Coke 
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Company and the McGillivray Creek Coal and Coke Company to supply 
power. On the Pacific coast the extensive copper and gold areas are supplied 
with power from a number of important developments. The Granby Consoli- 
dated Mining, Smelting & Power Company have two developments totalling 
13,200 horge-power; the Britannia Beach Mining & Smelting Company two 
totalling 19,000 horse-power; the Hedley Gold Mining Company ene of 1,600 
horse-power; the Surf Inlet Company one of 1,200 horse-power, and there 
are a large number of smaller installations. Extensive coal mining operations 
conducted on Vancouver island by the Canadian Collieries Ltd. are supplied 
with power from a 12,000-horsepower hydro-electric plant operated by the 
company on Puntledge river, from whence power is transmitted to their mines. 

In the Yukon Territory five water-power sites have been developed to 
supply power for mining, only two of which need be mentioned, viz. that of the 
New North West Corporation Ltd., with 10,000 horse-power and the Yukon 
Gold Co. with 3,180 herse-power. 


RELATION OF POWER SUPPLY TO PRODUCTION 


In every branch of the mining industry, from the preliminary drilling to 
the final refinement of the product, large amounts of power are necessary, 
and should be available as required, and when it is stated that in the compara- 
tively simple mining operations involved in the recovery of coal as much as 
10 per cent of the product may be used in developing the necessary power, 
the impertance of low-priced power at once becomes apparent. In many cases 
large scale operations, which alone make the difference between profit and loss, 
are only made possible by abundant supplies of low-priced hydraulic power. 
Many mines on account of their geographical location would find the cost of 
rail haul on fuel or untreated ore prohibitive, but with hydraulic power profit- 
able operation has been possible, and much low-grade material has been given 
commercial value. The fact that the coal mines, where possible, are abandon- 
ing pit-head power production, in the generation of electricity from fuel, in 
favour of hydro-electricity, is the strongest proof of the necessity of cheap 
power and that this is furnished by hydro-power. 


AVAILABILITY OF WATER-POWER FOR UNEXPLOITED AREAS 


The country extending from Labrador on the east, enclosing the Hudson 
Bay Basin, and referred to as the Laurentian Plateau region, consists of a 
huge U-shaped area of pre-Cambrian rocks, estimated to cover 2,000,000 
equare miles, or over one-half of Canada. This region occupies nearly all but 
the most southerly portions of Quebec, Ontario, and Manitoba and as the pre- 
Cambrian rocks are remarkable for the variety of their mineral deposits, there 
is little doubt that the advance of settlement and prospecting will uncover 
deposits of great value. This would seem to be verified by the recent gold 
discoveries in Rouyn. and adjacent townships in Quebec, and the Flin-Flon 
and Schist Lakes gold and copper-zinc-sulphide deposits in Manitoba. The 
Northwest Territories are also believed to possess great latent mineral 
resources. ‘Those to which attention has already been directed include the 
native copper of the Coppermine River area, the iron ores of Belcher island, 
gold and zine near Great Slave lake and petroleum in the Mackenzie River 
basin below Norman. A fortunate feature in connection with all these deposits 
is the availabilty of water-power for their development, the rugged character 
of the country containing the mineral deposits providing also for numerous 
falls in its rivers. Ample power for the development: of the Rouyn district 
can be obtained from the numerous falls and rapids of the Quinze and upper 
Ottawa rivers, while the Flin-Flon—Schist Lake areas will be served by rivers 
adjacent thereto. It is stated that power for the Bingo mine near Herb lake 
is to be developed on the Grassy river during the present year. 
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Reference to Table No. 1, Available and Developed Water-Power, will 
show the fortunate distribution of water-power throughout Canada. The two 
provinces without native coal, Ontario and Quebec, lead in the possession and 
utilization of water-power, followed closely by Manitoba, where only lignite 
coal is found. So far as information is available, there is no prospective mineral 
area, with the exception of some of the coal-fields of the middle plains, where 
hydraulic energy cannot be made available. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces all the provinces of Canada. 
In the Prairie Provinces the work is a direct responsibility of the Federal Gov- 
ernment and in the other provinces it is now carried on under co-operative 
agreements. With this consolidation of the hydrometric survey, it has been 
possible to rearrange both field activities and office administration and to 
standardize the methods. This has resulted in an overall saving in adminis- 
tration. and a natural gain in efficiency, together with the valuable factor of 
making available to the public water-resources information at one central source. 
The arbitrary divisions of provincial boundaries have been eliminated and the 
logical and natural divisions of major drainage basins have been instituted. 
The main drainage basins into which the country has been divided together 
with the location of the district office or offices in charge are as follows:—Pacific 
drainage, Vancouver; Arctic and Western Hudson Bay drainage, Calgary and 
Winnipeg; St. Lawrence and Southern Hudson Bay drainage, Ottawa and 
Montreal; Atlantic drainage, Halifax. 

A most pressing demand for detailed and extensive records of the regimen 
of the various lakes and rivers of the country has been brought about by the 
increasing utilization of water-resources for diversified and often conflicting 
purposes and particularly in connection with power development and irrigation 
projects. No greater recognition could be given to the importance of stream- 
flow records than in the material voluntary co-operation afforded the survey by 
numerous individuals and private co-operations. 


RUN-OFF CONDITIONS IN CANADA 


As shown in detail in the reports of the district chief engineers the average 
run-off for the year has been below normal in British Columbia, shghtly above 
normal in Alberta, normal in Saskatchewan, slightly above normal in Manitoba 
and Ontario, and normal in Quebec and the Maritime Provinces. The distri- 
bution of run-off throughout the year was, however, at variance with average 
conditions; 1n certain parts of the country flood inflow exceeded the average, 
while run-off during the autumn was deficient. 

In the Pacific drainage, stations typical of general run-off conditions 
indicated a run-off of 91 per cent of the average. Except on Seymour creek 
where the flood was 295 per cent of the average, and the deficiency 22 per cent 
of the average, no abnormal run-off conditions were recorded. 

With the exception of the Assiniboine River basin, run-off in the Arctic 
and Western Hudson Bay drainage, ranged from 50 per cent to 135 per cent 
of normal. The run-off in the streams rising in the eastern slope of the Rocky 
mountains was above normal with the exception of the Peace river which had 
only 97 per cent of the average. In the Oldman tributary basin all the streams 
reached stages in excess of any previously recorded as did also the Highwood 
and Elbow rivers. The prairie streams in the northern part of the three 
provinces were all below normal as was the Red river in southeastern Manitoba. 
In the Assiniboine basin excessive spring floods were again recorded and the 
average for the year was 240 per cent of the mean of previous years. The run- 
off for Moosejaw creek was 8,500 per cent of the mean in the month of July. 

In the St. Lawrence and Southern Hudson Bay drainage, the run-off of 
typical stations, ranges from 80 per cent to 115 per cent of the mean. 
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In the Atlantic drainage, comprising the Maritime Provinces, run-off 
conditions were exceptional. Typical stations show flood run-off ranging from 
200 per cent to 265 per cent and low-water run-off as low as 20 per cent of the 
mean. The average run-off for the year was about normal. 


POWER AND STORAGE INVESTIGATIONS 


During the year the dictates of economy again necessitated the most careful 
apportionment, of field expenditures and only the most urgent power and storage 
investigations were undertaken. Office studies of the developed and undeveloped 
water-power resources of the Dominion were, however, prosecuted with vigour, 
close co-operation being maintained with the provincial authorities of British 
Columbia, Ontario, Quebec, and the Maritime Provinces. 

In British Columbia special investigations were continued in co-operation 
with the city of Vancouver in connection with the possibilities for hydro- 
electric development within a radius of 100 miles of that city. In co-operation 
with the Provincial Water Rights Branch the analysis of the water-power 
resources of the province was actively carried on. 

In Alberta an application for power privileges on the Crowsnest river 
necessitated a field inspection of the site and power market from which a 
report was prepared. Studies were made of power possibilities and flood pre- 
vention on the Elbow river. 

A survey was made of a small power site on a branch of Lee creek for 
which an application had been received. Responsibility for the operation of the 
Lake Minnewanka storage during the filling season was again assumed by the 
department with very satisfactory results to all concerned. 

In Manitoba field observations were made of the excessive floods on the 
Assiniboine river during the months of April and May, also studies of the 
causes and effects of these floods. The analysis of the water-power resources 
of the Prairie Provinces was actively carried forward. 

In Ontario at the request of the Lake of. the Woods Control Board a 
reconnaissance survey was made of the power and storage possibilities of the 
International Boundary waters above Rainy lake. The analysis of the water- 
power possibilities of the province was continued in co-operation with the 
provincial authorities. 

In Quebec the exchange of water-resources data with the provincial 
authorities was continued and the analysis of the developed and undeveloped 
powers of the province actively carried on. 

In New Brunswick, in co-operation with the New Brunswick Electric 
Power Commission, a survey was made at Grand Falls on the St. John river 
to determine the flowage and pondage that will result from the proposed power 
dam. An investigation was made of the power possibilities of Goldsmith 
brook near St. Stephen. As a result of the extraordinary flood of May 1, special 
investigations were made on a number of streams; particular attention being 
paid to the St. Croix river. 

In Nova Scotia surveys were made and reports prepared of the power 
possibilities of the St. Croix river, Wallace river, Salmon river, East River in 
Chester, and West River in Antigonish. Considerable attention was also given 
to problems arising from other projects of the Nova Scotia Power Commission, 
notably the development on East River Sheet Harbour. 


FLOODED LAND CONTOURS 


The establishment of boundaries of overflowed lands and lands required 
for flooding as they affect the administration of water-power was carried on 
throughout the year. 

The principal work carried out under this section during the season of 
1923 was the survey of Alouette lake in the province of British Columbia. The 
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proposal by the Burrard Power Company to construct a dam at the present 
outlet of Alouette lake and raise the water from elevation 438 to elevation 485 
for the purpose of developing power by diversion of the water through a tunnel 
to Stave lake will flood a considerable area of Dominion lands. The survey 
was made for the purpose of locating and describing this area, and involved 
a traverse of the 441-foot contour, representing ordinary high-water mark, 
the 490-foot contour, representing the upper limit of the area required for 
flooding and the subdivision of the area comprised within these lines. 

The subdivision was commenced at the northeast corner of section 4 in 
township 4, range 4, west of the 7th meridian, from which point the lines 
were projected north and east and closed on Bluff Point triangulation station 
on Stave lake. This survey comprised portions of township 4, range 4, west 
of 7th meridian; township 4, range 3, west of 7th meridian, and township 5, 
range 3, west of the 7th meridian, and was sufficiently extended to include the 
location of the damsite in section 9, township 4, range 4, west of the 7th merid- 
ian, tunnel site in sections 10 and 11, township 5, range 3, west of the 7th 
meridian, and the power-house site in section 11, township 5, range 3, west of the 
7th meridian. 

All traverse lines were run with a transit and chain, and elevations deter- 
mined by means of the dumpy level. The contours were located by right 
angled offsets from the traverse lines. Elevations are referred to the Ruskin 
datum of the British Columbia Electric Railway Company. 

The total length of section line surveyed amounted. to 32.5 miles and of 
traverse lines 53.5 miles. 

In addition to the above the survey that was commenced at the Lower 
Seven Sisters site on the Winnipeg river in 1922 was completed between the 
north boundary of sections 4 and 5 in township 14, range 11, E.P.M., and the 
east boundary of sections 27 and 34 in township 13, range 11, E.P.M. 

A survey was also made of the land required for flooding on the NE. +4 of 
section 34, township 15, range 11, E.P.M., in order that the remainder of the 
quarter-section might be released for sale. 


(b) Field Reports 
District or British COLUMBIA 
R. G. Swan, District Chief Engineer 


During the fiscal year ending March 31, 1924, regular stream measurement 
investigatory operations of the Dominion Water Power and Reclamation Ser- 
vice in the province of British Columbia have been continued consistent with 
the terms of the co-operative agreement of August, 1913, between the Depart- 
ment of the Interior at Ottawa and the Provincial Government. 


ORGANIZATION 


For purpose of administration and convenience of field operations the work 
in British Columbia is divided into districts, and is directed from the head 
office at 119 Pender street west, Vancouver, with a branch office at Kamloops. 
While the primary function of this British Columbia organization is to collect 
and tabulate stream-flow data for purposes of power development, irrigation, 
reclamation, and domestic water supply, the services of the engineers of this 
staff are frequently utilized in connection with investigations which require 
hydraulic engineering experience for other Dominion Government departments 
which have no engineers in the province. The greatest amount of such work 
is that performed for the Department of Indian Affairs in connection with the 
investigation of water rights, as well as for the installation of irrigation and 
water supply systems on Indian reserves throughout the whole of British Colum- 
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bia. During the past year, at least one engineering party has been maintained 
continuously in the field and one engineer has devoted his whole time to the 
adjustment of Indian water rights before the Provincial Board of Adjudication 
under the British Columbia Water Act. 


CO-OPERATION 


As already indicated, all hydrometric studies in British Columbia are made 
by this service under a co-operative agreement with the Provincial Government. 
All stream-flow data supplied at least annually to the Comptroller of Water 
Rights at Victoria. 

Stations have been maintained on the Columbia, Pend-d’Oreille, and 
Okanagan rivers which are very important international streams, in co-operation 
with the Water Resources Branch of the United States Geological Survey. A 
considerable amount of work has also been done on international streams in 
conjunction with the Columbia Basin Survey Commission, which is investigat- 
ing the irrigation possibilities in the Big Bend country in the Columbia River 
drainage. 

Extensive hydrometric investigations have been carried on in co-operation 
with the city of Vancouver which is investigating the possibility of a hydro- 
electric development within a radius of 100 miles of the city. In all, some 
fifteen stations have been or will be established in connection with this work. 
All expenses in connection with the establishment of these stations including 
payment of gauge readers are being borne by the city of Vancouver. 

Continuing the co-operation with the Department of Indian Affairs, good 
progress has been made toward the final settlement of Indian water claims, 
and many applications have been filed for additional rights to benefit the 
reserves in the interior of the province. Inspections and surveys in connection 
with the utilization of water under these rights, either by improvement to 
existing systems or under new projects, have received particular attention. 

During the year ending March 31, 1924, ninety-four conditional licenses 
appurtenant to Indian Reserves were issued. Of this number, seventy-four 
were in confirmation of claims to water rights, under Board orders, and the 
remainder were issued by the comptroller under new applications, as follows:— 


Under Under 


Agency Board | Applica- | Total 
Orders tions 
Lytton Sele Ay ads fc Ppa eee ere ARE bw aces BEL? eee ee 59 2: 61 
Kat OOPS tie. an eet ey ee eee) eee Wei. es Oe ew ee ae Ge ee 6 12 18 
Oats eine cine octane es sei Rae De eect); Caged oak ee ee Eee CL ne 6 6 
Hoo beta ye iia dtd hd ae cake Piet ape Liens ae take Soichiro ee RT bbe Saas 9 
SE OtHIS sie c Ti Sees ik o te eee oe nace Se ee te ea 74 20 94 


New applications for licenses, filed during the same period, totalled twenty- 
two. Of this number, thirteen have been granted, and nine are pending, as 
shown hereunder:— 


Agency Number | Number | Number 
Filed Granted | Pending 


byttonien -ladiver . pote tore aaa arers hey. nar) ee eta ae eee 2 2. pec 5 See 
Kamloopeee feo caht tec. se: “CP eee). RG cae Cue ene a eee 14 11 3 
Okanagan & sea 5 ee ers BM A Ae ee ead NT ee SL AGREE Bi Mera os ap th Soni, a dlWwecie ee eee 3 
Willisime iDa ke?) cy cheese so SoS pe rveeey | etn 8 ee eee eee eee Leech ere ee 1 
Vahcouver sty eis Be Ae oe ae ae ce es Sek ae ee 1 Rasa ee Mae 5 1 

N ASS. oe di SIRE Ard ie eters otrel Sy Meee s NEPRMEL tt TiN geitete Stk nue Ne a a en 1 AA tec atten: a 1 


Totala tly Sohoilt Wil e leat. One tape anes ieee 22 13 9 
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HYDROMETRIC SURVEYS 


During the year ending March 31, 1924, 187 regular gauging stations were 
maintained on rivers and tributaries in the following main watersheds—Colum- 
bia, Fraser, Kettle, Kootenay, North Thompson, Okanagan, Pacific Coast 
(Mainland), Similkameen, South Thompson, Thompson, Lillooet, and Van- 
couver Island. Many of these stations were maintained for more than one 
purpose; 47 stations were maintained for power, 138 for irrigation, 6 for drain- 
age and reclamation, 7 for domestic water supply, 7 for flood purposes, 5 for 
navigation, 6 for international problems, and 6 for statistical purposes. There 
were 21 new stations established and one station discontinued. Most of the 
new stations were established at the request of the Provincial Water Rights 
Branch in connection with water-power investigations along the Pacific coast, 
and irrigation problems on contentious streams in the arid district in the interior 
of the province. 


PLATE 2 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
tN 
BRITISH COLUMBIA 
FOR YEAR 1923-24 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
SEYMOUR CREEK BRIDGE RIVER NORTH THOMPSON RIVER KOOTENAY RIVER 
above City Intake 10 Miles From Mission at Barriere at Wardner 
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The total run-off for the year ending March 31, 1924, was considerably 
below normal. The following are four typical gauging stations in the Pacific 
drainage, viz—Seymour creek, near Vancouver, Bridge river, North Thompson 
river at Barriere, and the Kootenay river at Wardner. (See Plate 2). 

In the Coast area, as typified by Seymour creek which has a drainage 
area of 69 square miles, low precipitation and run-off were recorded, the former 
being 92 per cent of the long-term mean and the latter 89 per cent. Flood 
run-off reached a maximum daily mean discharge of 177 second-feet per square 
mile in February as compared with the maximum daily mean of 245 second- 
feet per square mile in October, 1921. During this flood of 1921 a peak of 336 
second-feet per square mile was reached. The low run-off occuring in Septem- 
ber was at the rate of 0-52 second-foot per square mile the minimum discharge 
recorded for the past nine years. 

In the Central Fraser basin, as typified by Bridge river which has a drain- 
age area of 1,900 square miles, a precipitation slightly above average was 
recorded while the run-off was below normal, the former being 106 per cent 
of the long-term means and the latter 93 per cent. The flood run-off reached 
a maximum daily mean discharge of 8-32 second-feet per square mile in June 
as compared with a maximum daily mean of 13-7 second-feet per square mile 
in June, 1918. The low run-off, occuring in December, was at the rate of 0-211 
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second-foot per square mile as compared with the minimum daily mean of 0-189 
second-foot per square mile in November, 1918, the minimum discharge recorded 
for the past nine years. 

In the North Thompson River basin, as typified by the North Thompson 
river at Barriere which has a drainage area of 7,000 square miles, precipitation 
and run-off slightly above normal was recorded. The former being 119 per 
cent of the long-term mean and the latter 106 per cent. The flood run-off was 
not high, only reaching a maximum daily mean discharge of 8-98 second-feet 
' per square mile in June as compared with a maximum daily mean of 11-15 
second-feet per square mile in June, 1921. The low run-off, occuring in April, 
was at the rate of 0-383 second-foot per square mile as compared with 0-214 
second-foot in March, 1919, the minimum discharge recorded for the past seven 
years. 

In the Upper Kootenay basin, as typified by Kootenay river at Wardner 
which has a drainage area of 5,200 square miles, low precipitation and run-off 
were recorded, the former being 91 per cent of the long-term mean and the 
latter 83 per cent. The flood run-off reached a maximum daily mean discharge 
of 8-07 second-feet per square mile in June as compared with a maximum daily 
mean of 13-0 second-feet per square mile in June, 1916. The low run-off 
occurring in March was at the rate of 0.24 second-foot per square mile as com- 
pared with 0.12 second-foot in January, 1914 the minimum discharge recorded 
for the past ten years. 


SPECIAL INVESTIGATIONS 


Special investigations, in co-operation with the city of Vancouver, into the 
possibilities for hydro-electric development within a radius of 100 miles of the 
city of Vancouver, have been continued during the past year. In addition to 
streams already being investigated, new stations have been established on the 
following streams, Chilliwack at Chilliwack lake, Squamish river, Cheakamus at 
Cheakamus lake, Stony creek, Six Mile creek and Soo river. All capital 
expenditure has been borne by the city. 

A hearing on the application of the Burrard Power Company to change 
their point of diversion authorized under Conditional License No. 6406 for the 
use of water out of Alouette lake, was held at the office of the Provincial 
Comptroller of Water Rights in Victoria on November 13. At that meeting it 
was decided to grant the change of point of diversion and permit the company 
to proceed with its surveys. Further hearings were held in January and 
February when objections: to the application were considered. Mr. Walmsley, 
Crown Timber Agent, New Westminster, B.C., and Mr. Webb of this service, 
represented the Department of the Interior at these hearings. After several 
meetings an amicable settlement was reached and final, approval of plans given 
by the Comptroller on February 26, 1924. 

The city of Vancouver and surrounding municipalities have been making 
special studies of the run-off from the north shore streams, viz., Seymour and 
Capilano creeks. ‘These investigations are to determine the proper course of 
development to ensure for the whole of greater Vancouver a satisfactory water 
supply, both for their present and future requirements. This service has 
investigated thoroughly the run-off conditions on these streams and all data have 
been supplied to the interested parties. 

The study of the spring flood in the Crowsnest district was made during 
the past summer. Many streams in this district reached a stage never before 
recorded. 

Engineers of this service made special velocity measurements in the Second 
Narrows on different tides to determine the velocities which may be encountered 
during construction of piers for the Second Narrows aM across Burrard inlet 
at Vancouver. 
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SPECIAL INVESTIGATIONS—DEPARTMENT OF INDIAN AFFAIRS 


Forty-two investigations were made during the year for the Department, of 
Indian Affairs. These investigations covered a wide range in engineering 
including reports on water-storage, irrigation, domestic water supply, sewage 
disposal, and electric lighting for Indian industrial schools and Indian reserves. 
By agencies these investigations were made as follows,—Lytton 4, Kamloops 8, 
Okanagan 13, Williams Lake 5, Vancouver 4, Kootenay 2, Kwawkewlth 1, Bella 
Coola 1, Nass 1, and New Westminster 3. 

When required, plans and specifications have been submitted to Ottawa 
covering all proposed works. Considerable construction work resulting from 
these investigations has been carried out during the year, most notable of which 
was the installation of a water-supply system at Metlakatla Indian village. 
This supply was brought a distance of one and one-half miles to the village, 
ensuring an excellent supply of water for both domestic use and fire protection. 
A smaller water-supply system was installed at Church House. 

In conjunction with other water-users in that drainage, an impounding dam 
was built at Mamette lake which has greatly added to the possibilities for 
increased cultivation on the Nicola Mameet Indian reserve and various ranches 
and estates in the Guichon Creek valley. 

In addition to the usual requests for hydrometric records for all purposes 
and from many directions, it is of interest to note that the Provincial Public 
Works Department have utilized our records more during the past year in 
connection with the design of road bridges throughout the province, than ever 
before. Our records now cover a period of years which make them valuable in 
connection with this work. 


District or ALBERTA AND SASKATCHEWAN 
A. L. Forp, District Chief Engineer 


The regular stream measurement and power investigatory operations of 
the Dominion Water Power and Reclamation Service have been continued in 
Alberta and Saskatchewan during the fiscal year ending March 31, 1924. 

The proprietary interest in the water resources of this area being with the 
Dominion, it devolves upon this Government to carry out investigations which 
will ensure the proper administration and utilization of these resources. The 
area covered by this district office comprises the Peace River block in British 
Columbia, the province of Alberta and the province of Saskatchewan except 
the Churchill River area in the northern part of the latter province which is 
tributary to northern Manitoba and: therefore more accessible to the Manitoba 
organization of the service. 


ORGANIZATION 


The stream measurement operations in this area were begun in 1894 by the 
Canadian Irrigation Surveys, and these were carried out on a small scale until 
1909, when it was decided to extend these operations and place them under 
an organization known as the Hydrometric Survey of the Forestry and Irrigation 
Branch of the department. From 1911 to 1920 the work was a portion of the 
operations of the Irrigation Branch or Reclamation Service. On July 1, 1920; 
the Dominion Water Power Branch took over the functions and staff of the 
Hydrometric Survey combining this work with that of investigatory power 
studies which it had for several years carried on in these two provinces. In 
1923 the amalgamation of the Reclamation Service and Dominion Water Power 
Branch resulted in the combining in these provinces of the various functions and 
staffs of these branches. 

The stream measurement operations are controlled from the district office 
in the Southam Building, Calgary and embrace practically the whole of the 
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provinces of Alberta and Saskatchewan. The large area covered necessitates 
engineers being placed in the field in charge of various sub-districts and their 
work requires continual supervision from the district office. For this reason 
the work of the district office at Calgary is divided into two divisions, namely, 
Northern and Southern, each of which is in charge of a division hydrometric 
engineer. The hydrometric field staff is also utilized for such other duties as 
may arise, as for instance, water-power investigations, and in many cases the 
engineer already in the field in connection with hydrometric duties can with 
little extra expense carry out investigations in the area he ordinarily covers. 


' CO-OPERATION 


Under the arrangement made between the Dominion Water Power Branch 
and the Reclamation Service at the time of the transfer of hydrometric 
activities in 1920, and later through the amalgamation, all data of a hydrometric 
nature which the Reclamation Service required were obtained and made available. 
This work included beside basic hydrometric data, special investigations of the 
absorption losses in reservoirs and canal systems. The annual investigation of 
snow and ground-water conditions of the headwaters of the St. Mary river, 
instituted at the request of the Reclamation Service in 1922, was continued in 
May last. The results obtained were encouraging and it is probable that with 
each succeeding year they will become quite valuable. This survey is carried 
out in co-operation with the United States Geological Survey, and the data 
obtained are of special value to the United States Reclamation Service and the 
Alberta Railway & Irrigation Company, who are the chief users of water from 
this stream. 

In connection with the problem of the International -Joint Commission in 
dividing the waters of the Milk and St. Mary rivers, there has been carried out 
considerable hydrometric work, both routine and such special investigations 
of stream diversions and losses as were required by the commission. Co- 
operation has been continued with the Montana Division of the United States 
Geological Survey and the United States Reclamation Service in the measure- 
ment and apportionment of international waters along the boundary between 
Alberta and Montana, and Saskatchewan and Montana. 

The investigations of canal and reservoir losses, carried out on various 
irrigation projects of the Canadian Pacific Railway’s Department of Natural 
- Resources as well as the ordinary routine measurement of diversions, have 

enabled the fullest co-operation to be maintained between our enginéers and 
those of the company with beneficial results to both organizations. In con- 
nection with the investigation of canal and reservoir losses on the Canada Land 
& Irrigation Company’s system the fullest co-operation was maintained with 
the engineers of the company. 

The inspection of meteorological stations undertaken some years ago at 
the request of the Director of the Meteorological Service was continued. This 
work is done at little or no expense and without doubt is of value to the Meteoro- 
logical Service. | 

At the request of the Universities of Alberta and Saskatchewan, field 
demonstrations of hydrometric methods were given for the students. In addition, 
lectures on hydrometric and water-power engineering were given at both 
unversities. 


THE HYDROMETRIC SURVEY 


During the fiscal year a total of 340 gauging stations were maintained 
on streams, canals, ditches, and lakes in the following main watersheds: 
Athabaska, Battle Creek, Belly, Bow, Frenchman, Little Bow, Lodge Creek, 
Milk, North Saskatchewan, Oldman, Peace, Qu’Appelle, Red Deer, Rock Creek, 
Ross Creek, St.- Mary, Saskatchewan, Sevenpersons Creek, Souris, South Sas- 
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katchewan, Swiftcurrent Creek, and Waterton. Of the above, 8 were maintained 
on streams and 1 on a lake throughout the year for power purposes. For irriga- 
tion purposes 12 stations on streams were maintained throughout the year, and 
54 stations on streams and 12 on lakes or reservoirs were maintained during open 
water only. In addition, 164 stations were maintained during the irrigation 
season on canals and ditches. One station on a stream and 2 on lakes were 
maintained throughout the year, and 13 on streams, 7 on lakes and 2 on canals 
were maintained during the open-water season for drainage purposes. In con- 
nection with domestic water supply problems 3 stations on streams were main- 
tained throughout the year, and 5 on streams during open-water only. Two 
stations were maintained during the flood danger period for flood warning pur- 
poses. In connection with the International Waterways Treaty 4 stations on 
streams were maintained throughout the year, and 13 on streams, 18 on canals 
and ditches and 1 on a reservoir were maintained during open water only. 
Stations were also maintained at eighteen points for statistical purposes. 

The year 1923-24 was noted for the number of storms and the heavy pre- 
cipitation throughout the southern parts of both provinces. These storms were 
not particularly heavy in the northern parts of the territory, but in that area 
there was at least a normal precipitation. The heavy rains caused flood run- 
offs in many parts of Alberta and Saskatchewan, and it is interesting to note 
that some of these floods occurred as early as May 30 and 31, which is unusual 
for streams rising from the eastern slope of the Rockies. These summer rains 
followed several years of unusually low precipitation and run-off, which cul- 
minated in a winter where the flow from a number of springs ceased, or almost 
ceased and in many streams was the lowest on record. Although the summer 
run-off of southern streams was well above average, the autumn and winter 
flows are in general about normal, and this with a review of general run-off 
conditions would indicate that the ground-water table, lowered by the several 
years of drought, has not yet returned to normal. An exceptionally fine fall 
free from precipitation and a very mild winter no doubt assisted in producing 
this condition. 

The streams for which graphs are shown (see Plates 3 and 4) and which 
are considered typical of various areas are: For southern Alberta, the Belly 
river near Mountain View; for south central Alberta, the Elbow river at Cal- 
gary; for north central Alberta, the Clearwater river near Rocky Mountain 
House; and for northern Alberta, the Peace river at Peace River. In Sas- 
katchewan the southwestern or Cypress Hills area is shown by Battle creek 
at Tenmile; the southeastern part by Moosejaw creek; the central northeastern 
part by Carrot river; and the central northwestern part by Battle river near 
Battleford. 

In southern Alberta the average run-off was high and the typical stations 
show from 102 per cent for the Belly to 144 per cent of the mean of the long 
term average for the Elbow. Flood. stages occurred in the Oldman and Bow 
basins and new maximums were recorded at almost all stations. These run- 
offs reached a rate of 30.5 second-feet per square mile for the Elbow at 
Calgary and 35.2 second-feet per square mile for the Oldman at Macleod. In 
northern Alberta the run-off varied from 160 per cent on the Clearwater to 
97 per cent on the Peace. Precipitation in Alberta varied from 86 to 100. per 
cent of average in the south to 154 per cent in central Alberta and 98 per cent 
in the north. 

The Saskatchewan stations indicate that, except in the southeastern portion 
of the province, the run-off was much below the long-term average. The 
southwestern portion as typified by Battle creek had a run-off of 57 per cent, 
while Battle river indicates a run-off of 21 per cent for the central northwestern 
portion of the province, and Carrot river indicates 33 per cent for the central 
northeastern portion. In southeastern Saskatchewan run-offs were above 
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average as shown by Moosejaw creek with 253 per cent. Precipitation in 
Saskatchewan varied from 98 per cent to 108 per cent in the south to from 92 
to 108 per cent of the average in the northern central part of the province. No 
abnormal run-offs occurred in Saskatchewan except on the South Saskatchewan 
river where the floods on the upper tributaries of this stream caused a maximum 
rate at Saskatoon of 2.6 second-feet per square mile. 
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The current-meters used by this service and by many other users of meters 
throughout the country are rated at Calgary, Alberta, where the Dominion 
Water Power and Reclamation Service operates the only station of this kind 


PLATE 4 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
SASKATCHEWAN 
FOR YEAR 1923-24 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
BATTLE CREEK MOOSEJAW CREEK CARROT RIVER BATTLE RIVER 
at Ten Mile at Mf Carthys at Bealieu's Farm nr Kinistino at Battleford 
400 Period of record 13 Yes. Periodofrecord 13Yrs. Period of record 4Yrs. as Period of record Il Yrs 
S=asasaee So.) Sanaa === 
RRR 
: oasis 
E. SSC eSeaaes 
wo|o 
£300 —-—- EB 
=) VA ae = 
z go eae 
2 j 
ro) Lk i 
e eaeZ77 5 
= AA 
= | 
320044 --- EE 7 
Ste Gy 
= Sa’ 77 7See==- = 
ae | Aaa ial 
as I — 
: = Bee oee = 
oa ti mL UUs 
Ta sesh ea pee [a = 
o. Seis A = 
re (SS ee th La. 
S J SI A Z; i 
= Se a gEeeezce tty = 
A fae et UWL cx, VA LY Uh Ly = 
MOF ory UL oSS 
O CAAA ia | lt VA ce dongs eos ALAA ALA 
AMJJASONOJFM TIGERS EC AMJJASO 


Months 


in Canada. The repairing of current-meters is a point of some importance 
and one which is assuming considerable proportions. As it is generally necessary 
to re-rate a meter after repair the carrying out of repair work for the Service 
at the Calgary rating station is both an economy and tends to greater efficiency 
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as all instruments when returned to the various district offices are then in 
first-class shape and are accompanied by rating tables governing the instrument 
in its repaired condition. In addition, tables showing the rating of the instru- 
ment as received and before repair are usually prepared so that recent measure- 
ments may if necessary be corrected. . During the fiscal year the station was 
operated from May 10 to November 15, when 100 current-meters were rated, 
136 ratings made and 47 instruments repaired. Of the above, 8 meters were 
rated for the Water Rights Branch of British Columbia, 1 for the Canada Land & 
Irrigation Company, 5 for the Canadian Pacific Railway Company, 1 for 
R. 8. & W. 8. Lea of Montreal, 1 for the Sydney EH. Junkins Company of British 
Columbia, 1 for the Lower St. Lawrence River Power Company of Quebec, 
and the balance for the various offices of this service as follows: Maritime 
Provinces 3, Quebec 4, Ontario 18, Manitoba 7, Alberta and Saskatchewan 40, 
and British Columbia 11. In addition, meters were rated and reports prepared 
in connection with special experimental tests on a new type of current-meter 
and on new patterns of meter weights. 


SPECIAL INVESTIGATIONS 


The East Kootenay Power Company, which is an extensive exporter of 
power from southeastern British Columbia to the coal companies of Crowsnest 
area of Alberta made application for the right to develop power at Crowsnest 
falls (sec. 28, tp. 7, rge. 8, W. of the 5th meridian). As a previous application 
for this site by the Christian Community of Universal Brotherhood of Alberta 
was under review an inspection of the site and field examination of the power 
market in the area was made. 

Looking to a solution of the power and flood conditions in Calgary, the 
municipal authorities made application to develop the power and storage 
possibilities of the Elbow river in the vicinity of Canyon creek (tp. 22, rge. 6, 
W. of the 5th meridian). Data as to the power possibilities based on surveys 
made some years ago, and the latest records of flow were supplied to the city 
authorities, but no further action has as yet been taken by the city. 

Application for the development of power on a stream flowing into lake 
Athabaska, Saskatchewan, was received and the applicants were requested to 
supply further information in connection with their proposals, but to date 
this further information has not been forthcoming. An application to divert 
water for power purposes from a branch of Lee creek (sec. 28, tp. 1, rge. 27, W. 
of the 4th meridian) was also received. A survey of this scheme was made 
and plans are at present in course of preparation. 

Looking to the development of a provincial hydro-electric system, the 
Province of Alberta made application for a permit to divert water from Spray 
lakes with the object of developing power. This application and the one previ- 
ously made for this site by the Montreal Engineering Corporation were still 
under consideration at the end of the fiscal year. 

The operation of Lake Minnewanka reservoir of the Calgary Power Com- 
pany during the filling season was again assumed by this service and the lake 
was brought to upper storage level by the opening of the tourist season. Excep- 
tional run-offs resulted in the lake being above the upper level for a few days 
in June but prompt action materially assisted in maintaining a level below the 
danger point, and no damage to roads or buildings in Minnewanka townsite 
or elsewhere resulted. Additional precautions were also necessary during the 
season so as not to damage works under construction by the Dominion Parks 
Branch just below the dam. 

During the fiscal year the agreement between the Calgary Power Company 
and the city of Calgary for the supply of hydro-power to the municipality 
terminated and a new agreement for a further period of five years under 
slightly different conditions was made. Under the new agreement the city 
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has been enabled to greatly reduce its steam-power output, replacing this by 
hydro-power and thus effecting economy in overall costs of electric energy. At 
the same time the company has been able to dispose of an additional block 
of power. In the new agreement the company has contracted to construct a 
third transmission line from its plants at Seebe to Calgary. Work on this new 
line is under way, and it is expected that it will be completed early in the com- 
ing fiscal year. 

During the year information as to power loads from hydro-plants and the 
principal steam plants in Alberta was collected for the present and past years. 
The complete records for 1923 were computed, and this work for past years is 
being completed as opportunity presents. 

Office studies of the power possibilities of the Bow River basin under vari- 
ous storage proposals, and of the resultant flow under these various conditions 
which had been started in the previous fiscal year were completed. An office 
study of the power possibilities of the Kananaskis river based on 1913 and 1920 
field surveys was made, and the latest flow-data secured. This brings up to 
date the data available in this office in connection with this stream. 

The investigation of absorption losses in lake Newell reservoir was con- 
tinued in co-operation with the hydrometric engineer of the Canadian Pacific 
Railway Company’s eastern irrigation section and a report on the year’s results 
prepared. The investigation of carriage losses in the main canal of the Canada 
Land & Irrigation Company was continued and extended to cover the absorption 
losses in the lake McGregor and Little Bow reservoirs of this system, the 
officials of this company giving considerable assistance in the construction and 
maintenance of the necessary stations. Reports on both these questions were 
prepared showing the results obtained. At the request of the Department of 
Natural Resources, Canadian Pacific Railway Company, the engineers of this 
service continued, in co-operation with those of the company, the investigation 
of the carriage losses of the main canal of the company’s western irrigation 
section. At the request of the Lethbridge Northern irrigation district a brief 
field investigation of the carriage losses in the upper section of their new main 
canal was made during May. 

In connection with the division of waters of Battle creek under the Inter- 
national Joint Commission, the investigation of carriage losses and diversions 
on this stream commenced in 1922 was continued and a report prepared. 

During the summer of 1923 most of the streams in the southern parts of 
Alberta and Saskatchewan reached flood stages, and in this connection extensive 
field investigations as to the causes, extent and resultant damages were carried 
on. A report covering these floods is in course of preparation and will shortly 
be submitted. 

The annual investigation of snow conditions on the headwaters of the St. 
Mary river mentioned earlier in this report was carried out in May in co- 
operation with the United States Geological Survey. A joint report on this 
investigation was prepared by the district engineer of the Montana Section of 
the United States Geological Survey and the assistant district chief engineer 
of this office who had carried out the field investigation. 

In addition to requests for published reports containing hydrometric data, 
a large number of requests for records covering various periods were received 
from and supplied to other branches and departments of the Dominion Govern- 
ment, the Provincial Governments, municipal authorities, railway corporations, 
power and irrigation companies, consulting engineers and individuals interested 
in the development of the water resources or in the run-off conditions. Stream- 
flow records have also been supplied in connection with the construction of a 
highway bridge.over the Athabaska river at Jasper, Alberta, the Souris river 
in aa att Saskatchewan, and in connection with court cases regarding water 
supply. | 
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During the fiscal year ending March 31, 1924, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric work, power survey and storage investigatory work in Manitoba 
and that portion of the Churchill River lying in northern Saskatchewan, the 
hydrometric work in that portion of Western Ontario inclusive of, and lying to 
the west of the Nipigon river. 


ORGANIZATION 


The local organization of the Dominion Water Power and Reclamation 
Service headquartered at 231 Chambers of Commerce, Winnipeg, was organized 
in 1912, and the work then instituted has been carried on and extended from 
time to time. The duties of the engineers and the hydrometric recorders consist 
of both field and office work, including surveys, investigations, and the prepara- 
tion of the data collected in report form, for submission to the head office. 


CO-OPERATION 


The organization works in co-operation with several departments of the 
Federal Government and with the Power Commission and the Reclamation 
Service of Manitoba. 


HYDROMETRIC SURVEY 


During the past year 102 regular and 28 miscellaneous stations have been 
maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson River, Lake Winnipeg, Winnipeg River, Lake of the Woods, Rainy Lake, 
Finglish, Red, Assiniboine, Dauphin and Saskatchewan Rivers. 

Of the above regular stations there were maintained for power and storage 
41 all the year, 6 during open-water and 2 miscellaneous; for drainage and 
reclamation throughout the year 7 regular and 20 during open-water, together 
with 16 miscellaneous. Six regular all-year stations were maintained for flood 
study. On international streams 14 all-year and 6 open-water regular stations 
were maintained, together with 10 miscellaneous. Three stations were main- 
tained during open-water only for water supply problems, and for statistical 
purposes 5 all-year stations. Twelve meteorological stations were maintained 
continuously. In the above classification a number of stations have been 
maintained for more than one purpose. 

Throughout Manitoba, with the exception of the southern portion, both the 
precipitation and the run-off were above normal. The general flooding through- 
out the central and southern part of Manitoba during 1923 break-up was the 
outstanding feature of the year. The snowfall during the winter of 1922-23 
was unusually heavy, and most of it remained up to the middle of April, as low 
temperatures continued up to that date. While the rivers and streams were 
still covered with a strong ice sheet and the ditches and culverts filled with ice 
and snow, a sudden rise to high temperatures quickly melted the snowfall and 
caused a very high run-off which the streams and ditches were for a time unable 
to carry, resulting in extensive flooding in numerous localities. In addition to 
the flooding of large areas of land, a number of towns and villages were 
inundated, some three hundred bridges destroyed or damaged and both highway 
and railway grades flooded in numerous places. For a time railroad and high- 
way traffic were demoralized throughout the flooded areas, and our information 
was dependent on the limited observation of our engineers, telephone reports 
from observers, and the daily press reports. 
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Apart from the overflowing of the Assiniboine river, which is treated separ- 
ately under ‘“ Special Investigations,” the most serious flooding occurred in the 
Carman district, extending as far west as Glenboro, and easterly to within a few 
miles of Sanford. In this area a number of towns and villages were, to a 
greater or less extent, flooded, and numerous washouts of bridges and grades 
occurred on both the railways and highways. The towns flooded included Car- 
man, Treherne, Brunkild, Roseisle, Sperling and Graysville. At Carman the 
whole town was under water and the sewerage system was out of order for 
three or four days. 

On the Morris river flood stages were reached and some towns in the vici- 
nity of Morris were isolated. Both the Canadian National Railway and Cana- 
dian Pacific Railway bridges just north of the town were partially destroyed by 
the ice and the rush of water. Along the Seine river from Ste. Anne des Chénes 
to within a short distance of Winnipeg the land on both sides of the river was 
flooded for a considerable distance. East of Winnipeg a certain amount of 
flooding occurred at Dugald on the Canadian National Railway extending 
northerly to Hazelridge on the Canadian Pacific Railway. Northwest of Selkirk 
flooding extended over a considerable area, while farther north the Canadian 
Pacific Railway line running north to Arborg was under water for a number 
of miles. In Gladstone’ district a large area of land was flooded, particularly 
the Big Grass Marsh region lying north of the town. In the vicinity of Glad- 
stone and for some distance towards the southeast the land was practically 
under water, though at Gladstone itself no serious flooding occurred. For some 
days the town was isolated owing to washouts on all the railroads entering the 
town. 
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Though there was practically no flooding in Winnipeg, in some of its 
suburbs it was quite extensive. The most serious occurred west of the city, 
where the villages of Brooklands and Weston were under water for some days. 
All flooding ceased, however, when the small creeks and ditches were cleared 
of the ice and snow. 

On the Qu’Appelle river at Tantallon higher stages than those of last year 
occurred. Though a certain amount of flooding occurred in Tantallon, no 
particular damage was done, nor was the area flooded outside of the town of 
any considerable extent. 
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In analyzing the run-off throughout the district for the year ending March 
31, 1924, the following streams have been chosen as typical of conditions in 
their locality (See Plate 5). 
Red river—Emerson, Manitoba. 
Assiniboine river—Headingley, Manitoba. 
Swan river—Swan river, Manitoba. 
English river—Ear Falls, Ontario. 


In the southwestern and midwestern sections of the province as exemplified 
by the Assiniboine and Swan rivers, the average run-off was high being respec- 
tively 210 and 175 per cent of the mean of the years of record. Flood run-off 
did not however reach a maximum rate, that of the Assiniboine being 0.35 
second-foot per square mile or 96 per cent of the previous maximum and the 
Swan 5.91 second-feet per square mile or 86 per cent of the previous maximum. 
Minimum run-off in both watersheds occurred during winter months, and while 
at a low rate of 0.006 second-foot in the southwestern area, exceeded the pre- 
vious low record of 0.001 second-foot per square mile. 

Precipitation during the year in the above areas ranged from 127 per cent 
of the long-term mean in the Assiniboine watershed to 87 per cent of the mean 
in the Swan River watershed. 

In the southerly portion of the province as typified by the Red river, low 
precipitation and run-off were encountered, the former being 91 per cent of the 
long-term mean and the latter only 80 per cent. Similar to the westerly portion 
of the province the rate of run-off during flood was not excessive, the maximum 
rate for the year being 0.751 second-foot per square mile as compared with the 
extreme recorded maximum of 1.335 second-feet in April 1916. During winter 
months the rate of run-off dropped to the exceedingly low rate of 0.006 second- 
foot per square mile closely approximating to the previous recorded minimum 
of 0.005. 

In the Laurentian area in the southeasterly portion of Manitoba and the 
extreme westerly section of Ontario, run-off, as typified by the English river, was 
practically normal, being 95 per cent of the long-term mean while precipitation 
was 98.5 per cent of the mean. Similar to all other sections of the province 
the rate of flood run-off was not excessive being at a rate of 0.793 second-foot 
per square mile or 44 per cent of the maximum recorded. Minimum run-off, 
however, occurring in April was at a rate of 0.273 second-foot, the lowest 
recorded for the past eight years. 

In the territory covered by this report the past winter has been exception- 
ally mild, with a very light snowfall. With the exception of the month of Janu- 
ary the temperatures have been above normal. At the end of March a large 
amount of the snow had disappeared, and unless there is exceptionally heavy 
precipitation during April the usual high run-off will not occur. 


SPECIAL INVESTIGATIONS 


During the year investigations were greatly curtailed, only the most urgent 
being undertaken. These were as follows:— 

Applications were received in December for the rights to develop water- 
power on the Whiteshell and Roseau rivers, but with the consent of the appli- 
eants the investigations of these were held over until spring. 

Lake Manitoba.—Following a petition from the Manitoba Government to 
the J*ederal Government respecting the lowering of lake Manitoba to prevent 
flooding of the hay lands adjacent to the lake shore, the district chief engineer, 
in July last, accompanied by Mr. J. E. St. Laurent, district engineer of the 
Department of Public Works, and Mr. W. J. Ward, M.P. for Dauphin, carried 
out a personal inspection of conditions on the northeasterly arm of the lake 
and its outlet. To assist the investigations, which were made by the Depart- 
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ment of Public Works, gauging stations were established by this office on lake 
Manitoba at Steep Rock and on the Waterhen river. 


Assiniboine River Flood.—F loods, which were experienced in the spring of 
1922 were again suffered on the Assiniboine in 1928. The predisposing cause 
of the 1922 flood was the heavy rainfall just prior to freeze-up which left the 
ground saturated and the lakes and swamps at high levels; heavy precipitation 
upon the not excessive winter snowfall followed by high temperature brought 
about the flood. 

In 1928, flood, on the contrary, was almost entirely due to the sudden 
change to high temperatures which commenced about the middle of April 
following a severe winter during which much snow accumulated. The 1923 
flood occurred in two stages, the first beginning about April 18 was due to the 
sudden appearance of vast quantities of water released from melting snow, 
which, unable to penetrate the frozen soil, discharged rapidly into the various 
tributaries of the Assiniboine. Conditions were made worse by jams of ice in 
creek, culvert, and river, because the flood run-off occurred before the ice 
melted and the natural drainage channels were called upon to function under 
adverse conditions. 

The second stage of the flood was a consequence of the first. Although 
jams were dynamited and culverts cleared as quickly as possible, the passage 
of water had been delayed to such an extent that the run-off from the upper 
portion of the basin, arriving about the end of April, found the river and its 
main tributaries still very swollen, and augmented the flood to such an extent 
that at Brandon and Portage la Prairie stages even higher than those of the 
1922 flood were experienced. The peak of this flood was not of long duration, 
but its recession though continuous was slow, and flooding of the valley of the 
Assiniboine did not finally cease until near the end of May. . 

The flodds of 1923 submerged many miles of railway and highway whilst 
a large number of bridges and culverts were damaged or destroyed; in addition 
a number of sewage systems were temporarily put out of order. The damage 
to agriculture did not prove as severe as was first feared, for the flood occurred 
before seeding had taken place, and after its recession it was found possible 
to seed a large portion of the land that had been submerged. 


Lake of the Woods.—In connection with the provision of increased outflow 
capacity from the lake of the Woods, additional soundings of Portage bay were 
secured at the request of the Lake.of the Woods Control Board in October. 


Upper Rainy Boundary Waters.—Arising from proposals submitted to the 
Dominion Government for the development of storage reservoirs in the boun- 
dary waters above Rainy lake, arrangements were made by the Lake of the 
Woods Control Board for a reconnaissance survey of these boundary waters 
by this office. A field party carried on the survey during August, September, 
and October. A reconnaissance power survey was made on the Namakan river 
between lac La Croix and Namakan lake, and a reconnaissance of the boundary 
waters between these lakes to determine the feasibility of diversion and power 
along the boundary. At the falls and rapids which occur along this part of the 
boundary detailed surveys were made. Reconnaissances to determine the 
feasible range of storage were made on the following lakes—DLa Croix, Iron, 
Crooked, Basswood, Birch, Knife, and Saganaga, together with a survey of the 
outlet of Northern Light lake, which lies wholly in Canada. At controlling 
points along the waterway discharge measurements were secured as the survey 
proceeded. 

The results of this survey show that while storage on these lakes is 
feasible, the regulation that may be secured can only be determined ‘after a 
thorough study of run-off conditions and the submission of authoritative evi- 
dence from existing interests. 
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In addition to the summer survey, an officer of this organization made a 
trip late in the winter to secure measurements of flow at the outlets of the 
major lakes. 

The hydrometric records of the service have been freely drawn on by 
federal, provincial and municipal bodies and by the railways, corporations 
and engineers in connection with the design and construction of bridges, 
trestles, culverts, drainage, and power projects and for legal evidence. 


CONSTRUCTION 


Work was continued during the year on the construction of the Great Falls 
development of the Manitoba Power Company, but with a greatly reduced 
force. In connection with the rapid progress of the construction of the power- 
house and the installation of the two units of the initial development in the 
preceding year, a great deal of temporary work was proceeded with in order 
‘to put the plant into operation. Consequently during the year now under 
review, there remained considerable work to be completed in connection with 
the power-house. The outside walls and partitions in the power-house were 
completed, the roof finished, and the floors were brought to grade and surfaced. 
Stairways were placed, and the power-house building is now practically com- 
pleted. All temporary wiring, all temporary installation of switchboards, con- 
trol boards, transformers and machinery and transmission poles for the out- 
going line, were removed and the permanent apparatus installed and con- 
nected up. During the summer months the concrete portions of the dam were 
completed, the stoney sluice gates were erected and put into operation. 
Excavation of the Whitemud Falls channel proceeded throughout the 
summer, the work being successfully completed with the blowing up of the 
holding cofferdams in October, and the lowering of the river level nine and 
one-half feet in the tailrace. The earth embankment section of the dam was 
completed late in the fall and work was continued on the construction of the 
rock-fill section. The rock-fill was brought practically up to grade, and the 
clay-seal placed, and late in November the forebay level was raised to eleva- 
tion 801, giving an operating head of 48 feet. Some leakage occurs through the 
rock-fill.and some additional work is required to complete this section of the 
dam. The forebay was cleared up to the 805 contour during the autumn 
months. The Fraser, Brace Construction Company contract was completed at 
the end of October, since which date operations have been carried on by the 
Manitoba Power Company. Very little construction plant remains on the Job. 
The railway tract, transmission line and telephone line to Whitemud falls were 
dismantled. A new single circuit, wooden pole transmission line was com- 
pleted between lac du Bonnet and the terminal station in Winnipeg and power 
is now being delivered to the Winnipeg Electric Company. 


DISTRICT OF ONTARIO 
S. §. Scovin, District Chief Engineer 


During the fiscal year ending March 31, 1924, the regular stream measure- 
‘ment and power investigatory operations of the Dominion Water Power and 
‘Reclamation Service in the province of Ontario have been continued, consistent 
‘with the terms of the co-operative agreement of October 1, 1919, between the 
Department of the Interior and the Hydro-Electric Power Commission of 
Ontario. 


ORGANIZATION 
The work in Ontario has been continued under the direction of the district 


chief engineer’s office at the corner of Metcalfe and Slater streets, Ottawa, 
‘with one sub-office at McCool Block, North Bay, as a centre for field opera- 


62 Department of the Interior 


tions. The hydrometric investigations in the province west of and including 
the Nipigon river were, as in the previous year, carried on under the direction 
of the district office at Winnipeg. 


CO-OPERATION 


In pursuing the field and office investigations, the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission. 
Valuable assistance has been given the engineers of the district by various per- 
sons and corporations interested in the securing of hydrological data. In 
particular, reference should be made to the co-operation carried on with the 
following companies:—the Abitibi Power and Paper Company, the Algoma 
Power Company, the Algoma Steel Corporation, the International Nickel Com- 
pany of Canada, Limited, the Kaministiquia Power Company, the Mattagami 
Pulp and Paper Company, the Mississippi River Improvement Company, the 
Pigeon River Lumber Company, the Spanish River Pulp and Paper Company, 
the Spruce Falls Company, the Northern Ontario Power Company, Messrs. 
Sutcliffe & Neelands, anc Messrs. Kerry & Chace. 


HYDROMETRIC SURVEY 


During the climatic year ending September 30, 1923, fifty-nine regular sta- 
tions were maintained on rivers and tributaries in the following main water- 
sheds; Hudson bay, lake Superior, lake Huron, lake St. Clair, lake Erie, lake 
Ontario and Ottawa river. 

Of the above stations forty-five were maintained for power purposes. 
Eleven stations were maintained for flood and drainage purposes, two stations 
for purposes of domestic water supply, and one, on an international river, for 
the determination of international power and control problems. Since Septem- 
ber 30, six stations that were maintained for flood purposes, and one for power 
purposes, have been discontinued. 


PLATE 6 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
iN 
ONTARIO 
FOR YEAR 1923-24 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
GRAND RIVER MOIRA RIVER SOUTH RIVER KAPUSKASING RIVER 
at Galt at Foxboro at Powassan atKapuskasing 
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With the exception of the northern portion of the province the run-off for 
the year was above normal. This is illustrated by the accompanying graph 
(Plate 6) showing the monthly run-off as a percentage of the average flow over 
a number of years. 

In the southwestern district the records of the Grand river at Galt covering 
a period of ten years show an average run-off for the year of 0.904 second-foot 
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per square mile or 115 per cent of the mean for the period of record. The flood 
inflow during April, May and June, as well as the flow during December and 
January, was above normal. During these five months the run-off ranged from 
3.39 second-feet per square mile in April or 154 per cent of the mean for the 
period of record to 0.471 second-foot per square mile in June, or 104 per cent 
of the ten year average. The mean for May reached a new high level of 1.868 
second-feet per square mile or 227 per cent of the mean for the previous years. 
The remaining months were below normal, the minimum flow occurring during 
August with an average run-off of 1.00 second-foot per square mile. 

In the eastern district the mean run-off conditions during the year were 
above normal, as is shown by the records of the Moira river at Foxboro. The 
average flow for the year was 0.982 second-foot per square mile or 102 per 
cent of the mean for the period of record. ‘The flood-inflow during April and 
May, as well as the flow during the winter months December, January, February 
and March, was above normal. During these months the flow varied from 3.304 
second-feet per square mile in April to 0.775 second-foot per square mile in 
December. The remaining portion of the year was below normal, the minimum 
flow occurring during September when the run-off was 0.044 second-foot per 
square mile. 

In the North Bay district the mean run-off for the year was above normal, 
as shown by records of the South river at Powassan covering a period of ten 
years. The average flow for the year was 1.500 second-feet per square mile or 
102 per cent of the mean run-off of 1.472 second-feet per square mile over the 
period of record. The flood inflow during April, May and June, as well as the 
flow during August and September, was above normal. During these months 
the flow ranged from 5.408 second-feet per square mile in April to 0.663 second- 
foot per square mile in August. The remaining months were below normal, the 
minimum flow occurring in February with a mean flow of 0.43 second-foot per 
square mile. 

In the northern district the mean run-off for the year was subnormal, as 
shown by the records of the Kapuskasing river covering a period of seven years. 
The average flow for the year was 0.595 second-foot per square mile or 74 per 
cent of the mean run-off of 0.800 second-foot per square mile over the period 
of record. The average flows for the seven months September to March were 
above normal, and ranged from 0.897 second-foot per square mile in September 
to 0.21 second-foot in February. The flow during the remaining months of the 
year was below normal and varied from 1.589 second-feet in May to 0.191 
second-foot in August. 


SPECIAL INVESTIGATIONS 


During the year considerable progress was made in securing data in con- 
nection with developed and undeveloped water-powers and storage resources 
of the province. A synopsis of the power resources of the following rivers 
was completed, Black, Blanche, Magpie, Michipicoten, Mattawa, Montreal, 
Mississagi, Gravel, Pic, Steel and Whitefish, Kaministikwia, White, Bremner, 
Pucaswa, Dog and Dore. 


Niagara River Investigation —Investigation of the flow and hydraulic char- 
acteristics continued throughout the year. With the continued. drop in level 
of lake Erie, discharge measurements were secured at a very low stage and it 
has been possible to develop a discharge equation based on a range of two and 
a half feet in lake level. In addition to this work, studies of the relationship 
between governing pool levels in the Niagara river were continued. The staff 
have also assisted in the discharge rating of the various power-houses at 
Niagara Falls. 
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DISTRICT OF QUEBEC 
L. G. Denis, District Chief Engineer 


Basic hydrometric and allied investigatory work was continued by the 
Dominion Water Power and Reclamation Service in the province of Quebec 
in co-operation with the Quebec Streams Commission as provided for in the 
agreement between the latter organization and the Department of the Interior. 
This agreement has been in operation since October 1, 1922, when the various 
hydrometric stations in the province were taken over and operated in co- 
operation. 


ORGANIZATION 


’ The work in Quebec is carried out under the direction of the district chief 
engineer’s office at 201 Inspector street, Montreal, close relation being main- 
tained with the Quebec Streams Commission whose head office is located in 
the same city. 


CO-OPERATION 


In addition to the definite co-operation with the Quebec Streams Com- 
mission for the work in Quebec province other very beneficial co-operative 
activities are made possible with private corporations, including the Shawinigan 
Water & Power Company, Quebec Development Company, Laurentian Power 
Company, Price Bros., Portneuf Hydraulic Company, and Lower St. Lawrence 
Power Company. 


HYDROMETRIC SURVEY 


During the past year there were 36 regular hydrometric stations main- 
tained under co-operative agreement with the Quebec Streams Commission in 
the following districts of the province; Eastern Townships, North of St. Law- 
rence between Quebec and Montreal, Lower Ottawa basin, Lower St. Lawrence, 
and Saguenay basin. One of these stations is not visited in winter, 3 others are 
at outlets of storage reservoirs, 4 are operated mainly for flood observations and 
8 are in co-operation with private organizations. In addition there are 12 
stations where gauge heights only are recorded. 

Run-off conditions observed on the various streams of the province during 
the past year were generally more favourable than normally. While the total for 
the year may have been slightly below normal, the flow was better distributed 
tnroughout the year, being well above normal during periods when it was 
most needed. The severe winter of 1922-23 was not followed by extreme floods, 
while heavy rains which occurred in the autumn of 1923 materially helped to 
increase the run-off during the comparatively moderate winter just past. These 
conditions are illustrated on Plate 7 showing the monthly run-off as a per- 
centage of the average flow over a number of years at four typical stations 
selected in different portions of the province. 

These typical stations (See Plate 7) are located at Grand’mére on the St. 
Maurice river, at Richmond on the St. Francois river, at St. Rose Dégelé on the 
Madawaska river, and at Amos on the Harricanaw river. On either side of the 
middle St. Lawrence lie the St. Maurice and St. Francois rivers which are 
regulated by the Gouin and Allard dams respectively, with other storages in 
their respective watersheds; the average run-off of both rivers has been very 
near normal, or 89 per cent for the St. Maurice and 112 per cent for the St. 
Francois. In both cases the flow was maintained well above normal during the 
critical periods. At flood the respective run-offs per square mile were 7.16 and 
14.9 second-feet or 70 per cent and 85 per cent of previous maximums and 
during the low winter period 0.77 and 0.58 second-foot or 375 per cent and 264 
per cent of corresponding previous minimum in each case. 
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On the Madawaska river the average run-off has also been practically 
normal, namely 95 per cent. The run-off per square mile at flood was 6.74 
second-feet or 63 per cent of the previous maximum, and during the low winter 
period was estimated at 0.052 second-foot, or the same as corresponding previous 
minimum. 

In the more northerly portion of the province, the Harricanaw river had an 
uverage run-off slightly below normal, or 80 per cent. The run-off per square 
mile at flood was 3.7 second-feet, or 56 per cent of the previous maximum, and 
during the low winter period, 0.27 second-foot, or 136 per cent of the 
corresponding previous minimum. 


SPECIAL INVESTIGATIONS 


Work was continued on securing, classifying and summarizing in proper 
form all published and otherwise available data on both developed and un- 
developed water-powers on the rivers of Quebec province. This information 
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covers practically all the known rivers of the province, and is very useful in 
satisfying various requests for information in this connection. Summaries and 
tabular statements for the Water Resources Inventory have also been prepared 
and brought to date from these data, and thus far regular synopses have been 
completed and revised covering the following rivers: the Ottawa and its tribu- 
taries entering from the north; the tributaries of the St. Lawrence entering it 
from the north between Montreal and Godbout river, including the Lake St. 
Jolin or Saguenay River basin; southern tributaries of the St. Lawrence above 
Montreal and the St. Francois river; also the Manitou and St. John rivers on the 
north shore of the lower St. Lawrence. 

An investigation has been initiated on Des Prairies river in regard to 
general winter discharges and levels in connection with proposed power develop- 
ment on this river. 


DISTRICT OF THE MARITIME PROVINCES 
K. H. Smiru, District Chief Engineer 


During the fiscal year ending March 31, 1924, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
92246—5 
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Reclamation Service in the Maritime Provinces were continued consistent with 
the terms of the co-operative agreement of July 1, 1919, between the Depart- 
ment of the Interior and the governments of Nova Scotia, New Brunswick, and 
Prince Edward Island. 

ORGANIZATION 


There are two main divisions of the work; first, the acquirement of. run- 
off data so that the water supply in connection with water-power projects, 
domestic supply or manufacturing processes can be authoritatively estimated, 
and second, the actual surveys and field and office investigations of power rivers 
and sites so that ultimately all such fixed data in reference to the power resources 
of the district will be matters of exact knowledge. The first of these divisions 
represents a continuous process of recording scientific data, the second repre- 
sents a more or less fixed quantity of work which, although the total is large, 
is steadily year by year approaching completion. 

Besides the two main divisions, the staff of the Dominion Water Power 
and Reclamation Service in this district acts in an advisory and consultant 

capacity to the Provincial Governments and to municipalities, corporations, and 

individuals on specific problems and projects where their work and possession 
of data peculiarly fit them. The headquarters of the district are located at 
193 Hollis street, Halifax, Nova Scotia. 


CO-OPERATION 


Under the agreements alluded to above, the work is necessarily co-operative 
in a large measure as far as the Provincial Governments are concerned. The 
sequence of the investigations undertaken is made to conform with their wishes. 
In some cases field parties, furnished by the commissions, work under the direc- 
tion of Dominion Water Power and Reclamation Service officials where very 
detailed work is required. 

In many cases investigations have been made at the request of municipali- 
ties and the practical and economic feasibility of proposed development analysed 
and reported upon. 


HYDROMETRIC SURVEY 


During the year thirty-four gauging stations were maintained—21 in Nova 
Scotia, 10 in New Brunswick, and 3 in Prince Edward Island. Twelve of the 
rivers gauged in Nova Scotia are important power streams, and the remaining 
nine are representative streams on which records are desired for statistical pur- 
poses to serve as the basis for estimates on other streams in the district. The 
ten rivers in New Brunswick are, with the exception of the Kennebacasis, 
potential sources of power, and in addition are so distributed as to give added 
value to the records for comparative estimates of flow and power on other 
streams. In Prince Edward Island there are no large power sites, and the three 
gauging stations maintained are valuable only for statistical purposes in 
estimates of water supply for the numerous small sites which do occur. 

All stream-flow records for the year ending September 30, 1923, have been 
computed for publication. Previous records have appeared in "Water Resources 
Papers 29 and 37, and in the Nova.Scotia Water Power Commission’s Reports 
for 1916, 1917, and 1918. 

A severe flood occurred in New Brunswick on May 1, which resulted in 
heavy damage particularly in the southern part of the province. During the 
summer and fall the New Brunswick streams were unusually low, aud in the 
southern portion of the province, in the same district which experienced the 
destructive spring floods, the summer drought was of unusual severity. 

Four stations have been selected to typify the run-off conditions in different 
portions of the Maritime Provinces. These are,—the St. Mary river, as repre- 
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sentative of the eastern portion of Nova Scotia; the Medway for western Nova 
Scotia; the Lepreau for southern New Brunswick; and the Miramichi for the 
central and northern portions of the last province, 

In the eastern half of Nova Scotia, of which the St. Mary river is charac- 
teristic, the run-off for the year ending March 31 was 3.2 second-feet per square 
mile, equal to about 123 per cent of the average. ‘The highest flood during the 
year of 23 second-feet per square mile occurred in May and was 67 per cent 
of the maximum on record; the minimum flow which occurred in September 
was 0.385 second-foot per square mile against a minimum of 0.04 in 1921. A 
flood of 10,200 second-feet occurred in August which, although slightly less 
than the spring flood, is unusual for the season in which it occurred, 

The streams in the western portion of Nova Scotia as typified by the Med- 
way never had an annual run-off of 3.3 second-feet per square mile, or 121 
per cent of the average. The maximum flood during the year was 12.4 second-- 
feet per square mile, whereas the maximum was 14.1 second-feet per square 
mile in 1920. The minimum flow for the year was 0.21 second-foot per square 
mile in September. A minimum of 0.07 occurred in 1921. 

In the southern district of New Brunswick as exemplified by the records 
of the Lepreau river, the run-off for the year was 103 per cent of the long 
term mean. An extraordinary flood, however, occurred on April 30 when 
run-offs approximating 150 second-feet per square mile were recorded. The 
summer and fall was a season of long and severe drought. The minimum 
flow occurred in August and was equivalent to 0.04 second-foot per square 
mile. During the six months from June to November the mean flow was only 
about 30 per cent of the long term average for that six months period. 

On the Miramichi river, and in the territory for which it is representative, 
the mean run-off for the year was equal to the long-term mean. The ereat 
flood of May 1 was equivalent to 52 second-feet per square mile and was 
greatly in excess of any previously known flood. The lowest flow recorded 
during the period of records occurred in September and was equal to 0.17 
second-foot per square mile. 
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The attached graph (Plate 8) giving the mean monthly run-off on four 
typical streams expressed as a percentage of the long term mean shows the 
varying conditions which are met with in different portions of this district. 
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SPECIAL INVESTIGATIONS 


At Grand falls, in New Brunswick, a triangulation and plane-table survey 
was carried for twenty miles above the falls to determine the flowage and 
pondage that will result from the proposed power dam. ‘This work was carried 
out in co-operation with the New Brunswick Electric Power Commission, who 
supplied some assistance to the Dominion Water Power and Reclamation Service 
officials making the survey. 

Quite extensive investigations were made in New Brunswick following the 
extraordinary flood of May 1. In this connection special studies of the St. 
Croix river were undertaken at the request of the Canadian Cotton Co. Lim- 
ited, and a scheme recommended to prevent a recurrence of such damage as 
resulted from that flood. 

An investigation of the power possibilities of Goldsmith brook near St. 
Stephen, New Brunswick, was undertaken at the request of Ganong Brothers, 
Limited. 

In Nova Scotia the Wallace river, Salmon river, East river, Chester, and 
West river, Antigonish, were surveyed and reported upon in compliance with 
the wishes of the several municipalities interested. 

Surveys in great detail, and close estimates of power and cost were com- 
pleted for the St. Croix river in Nova Scotia, as this river has been under 
consideration by the Nova Scotia Power Commission as a probable source of 
supply for the towns of Truro, Springhill, and Amherst. 

Considerable attention and study was given to problems arising from other 
projects of the provincial commissions, notably in the case of the Malay Falls 
and Tidewater developments of East River Sheet Harbour. 

A great many requests for information were received from various sources. 
In some cases such enquiries could be met by reference to office data files, and 
in others special field work was required, but an endeavour is made to meet as 
promptly as possible all reasonable requests for information and assistance. 

There are now operating in Nova Scotia and New Brunswick four gov- 
ernment-owned plants of a total capacity of 28,000 horse-power at a total 
investment of about $5,000,000. In addition to these there are a number of 
privately-owned water-power developments supplying energy to various com- 
munities and to pulp and paper mills. A considerable proportion of these 
enterprises were undertaken as a result of the information secured under the 
co-operative agreement already referred to whilst all benefit from the data 
secured by the Dominion Water-Power and Reclamation Service. 

As examples of direct negative benefits arising from the possession of accur- 
ate stream-flow data during the past fiscal year may be mentioned the abandon- 
ment of such projects as the Salmon river and Wallace river because stream- 
flow records showed insufficient flow. 

The utilization of computations and records in the case of the flood pre- 
vention work on the St. Croix river is cited as an instance of indirect benefits 
and the large number of requests for run-off data and other information is 
evidence of the many uses to which the records are put. 


PART III 
RECLAMATION 
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RECLAMATION 


IRRIGATION SURVEYS AND INSPECTIONS 


With a view to economy the report on the work carried on during the past 
year has been condensed as much as possible, and only such matter submitted 
as is necessary for record purposes. All original reports are filed both at 
Calgary and Ottawa and more detailed information is available to ‘those 
interested in any particular feature of the work. 


GENERAL 


The graphs illustrating the relation of precipitation during the growing 
season to wheat grown per acre have again been prepared for the following 
districts: Edmonton, Calgary, Lethbridge and Medicine Hat. A 39-year record 
is now available, from which a study can be made of the amount of rain which 
was received each month during the growing season. It also includes the 
precipitation received during September and October of the previous year 
because it is considered that most of this moisture is stored in the ground for 
the following year’s crop. These graphs, when taken by districts and carefully 
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DIAGRAM SHOWING 


RELATION OF PRECIPITATION 
WHEAT GROWN PER ACRE 


Precipitation from Official Dominion Meteorological Records ut EDMONTON. 
Wheat Yield from Annual Reports, Department of Agriculture, Province of ALBERTA 
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studied, clearly indicate that the agriculturist in any of the districts covered 
must expect periodic dry years. The information also suggests that the success 
or failure of the farming industry should be considered over a period of years 
rather than from year to year. By considering long term averages both as 
regards crop yields and value of returns—the farmers individually should be 
prepared to meet the short drought periods and the business and financial insti- 
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tutions should realize that such conditions are only periodic. With a broad and 
intelligent understanding on the part of the financial and business interests, of 
the agricultural cycles peculiar to the western provinces, it is considered that 
the periods of panic which so often follow a year or two of drought might in the 
future give place to more helpful methods of finance. A perusal of the precipi- 
tation chart, particularly that for the Calgary district, shows that the rainfall 
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received during the growing season of 1923 was over twice that received during 
the same period in the previous six years. This generous precipitation greatly 
increased the volume of crops, and has created a more optimistic spirit and 
outlook for the future amongst the farming communities. The Edmonton, 
Lethbridge, and Medicine Hat graphs also show a substantial increase in the 
amount of precipitation received. 


ORGANIZATION 


At the completion of the fiscal year, March 31, 1923, a considerable reduction 
in the staff was made; the personnel principally affected being the temporary 
field staff, whose services were no longer required in view of the completion of 
the major portion of the large surveys and field investigations in connection 
with the larger proposed irrigation projects. During the past fiscal year, a 
total of 71 persons was employed in the following divisions: Office staff, 26; 
Field staff, 16; seasonal temporary field employees, 29. 
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WATER ADMINISTRATION 


The amount of current administration work carried out during the year 
1923 is roughly indicated by the following figures:— 


a Dec., Dec., I D 
1929 1923 nerease ecrease 
Picenses iM POON StLANUING Ayes ves ke en's Pete Pe nik oe 2D selg 30% 830 872 AD see yes 
LCs orogens LT oid n teed Come ae oe ene ee ee 29 Sal Bis | eectars ketal oe 
PRMUROLTEACIONS Cee eee «aie Hee ce ei ee IE ON ee eae wa ade es 323 355 oa! feo eee 
pchemesunder investigations es, oti es: ee anie. Melos chal snon os 357 ZOD cides ke 95 
Cancellations Fos oy ste Aa Ry Re) Ce RC Fe eee 897 1,006 OOF es eee 
Wo FW coal Agen acca ae RRA. 71t g 5 bed mn 2,436 
New applications received during 1923................0..0006- 96 
PL Oc alss cate Someta aaa s ote Venere ee hee bare g Reese hes 2,082 2, vee 191 95 


The official operations during the year were as follows:— 


PU ICA TICU StL OC eee ean ie atte oR aes a re A ae owes ia eiw acd 6A ¥ dors 96 
AUMLROTIZA TIONS ISSUCC. oo foc on ceeR re enINan ne mEriremrsehaN ties op Sea oh boee beans es 103 
FICC USES ISSUC Cte ee aie rene che AR ee ea Lacan Gi ocala oun; aveleiGuareravs.' Slee 4d eve eave 54 
Permits iSSUCC 1 vce. <5 NT TS ee ee A a ns ecw ae adacs 12 
GanicellatiOnse eee ree eee i ais Lie Site cic, a: olald 6 ap uials 109 
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Precipitation from Official Dominion Meteorological Records at CALGARY. 
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Owing to the increased precipitation in the growing season of 1923 the 
pumber of applications has fallen considerably as compared with recent years, 
but is still above the average up to 1918. Attention is directed to the fact 
that the total number of schemes in good standing is now 1,526 as compared 
with about 1,100 at the end of 1918, and the number of authorized schemes 
awaiting final inspection for license is greater than at any previous time. 
Licenses may be cancelled when any licensee abandons or ceases to use or 
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wastes any water to which his license entitles him, and this is an important 
provision for the protection of other licensees who make satisfactory use of 
their schemes. 


Water Administration Maps——One hundred completed tracings are now 
available for reference purposes, and fourteen draft maps are in course of 
preparation. These maps are essential for all studies of available water supply 
and are being brought up-to-date to show the progress of all schemes included 
in the areas affected, and will eventually replace the smaller scale sectional 
maps which were formerly in use. Extensive changes in drainage areas are 
being noted as surveys are extended by our own and other services, and the 
resultant run-off in acre-feet per square mile is found to be more consistent 
as additional information becomes available. 
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Precipitation from Official Dominion Metecrological Records at MEDICINE HAT. 
Wheat Yield from Annval Reports, Depcrtment of Agriculture, Province of ALBERTA. 
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Run-off Studies—The adoption of a standard period (1911 to 1920) has 
been very successful in securing consistency in comparative studies of water 
supply, but investigations show that many of the early stream-records are 
incomplete so that extensive study has been necessary to secure essential 
accuracy. Close co-operation with the hydrometric service is important in 
order that local conditions may be given due consideration, and a system of 
estimating supplies from areas not covered by hydrometric records, or only 
partly covered, is being evolved. 

The usual methods of correlation are being supplemented by the pre- 
paration of maps showing the percentage of normal run-off occurring in each 
year. 

Lake records also afford valuable information as to lake levels which can 
be used as a check on other run-off data. The effect of lake control under 
varying conditions is also being studied as circumstances permit. 

Flood Discharge—lInvestigations are being continued to secure closer 
estimates of stream flow for the design of spillways and other structures. 
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While a 10-year period is found to be reasonably accurate for determining the 
normal supply from most streams, the hydrometric records of exceptional 
floods in 1923 indicate that a longer term is necessary in connection with the 
expected flood discharge, and a period of not less than thirty years should be 
used as a basis for the design of large and expensive structures. Until such 
records are obtained it will be necessary to assume certain relations between 
the maxima for say fifteen years and thirty years. 

For general purposes the calculations are based en the maximum daily 
flow, and corrections will be appled to determine the actual peak discharge 
during the day of maximum discharge for use when the character of a design 
requires these figures. 

Within certain limitations the theory of probability can be applied but 
theoretical formule should be used with caution, and a study of actual 
observations in relation to time and place in necessary as a check on all 
estimates of probable flood requirements. 

The advantages of systematically plotting all results and analyzing the 
results as a whole are therefore obvious, and the methods now in progress 
should eventually lead to economy of field operations in addition to more 
reliable estimates for purposes of design. 


INSPECTION WORK 
Special Inspections—Domestic, Municipal, Industrial and Irrigation. 
This work was carried out by five field engineers under the supervision 
of an office engineer, the latter official being responsible for the efficient and 
economical performance of the work. The five inspection districts and the 
number of inspections carried out in each are tabulated below:— 


Number of 
District Inspections made 
during Season 
y ST UBT Cite ys cial «BUN TC) abecieqepry ereeterenr ar tert rey fh Sar Retin ei ar a 53 


NV Ges Rb Toa LUIS aking te. Sydvacr ain tere amet? S49 FIN hak ABS Scat er a 83 
PET ROSA ADE smyeciga = EME, NUS Ro cBP gt ORS EE HPP SOLEY ESSIEN a nL 107 
VELL a ODECID LLNS POCLICNS ae aoe sot Eee rawr tae AG ore RVNE ao tht OE cela « laa 67 
Rie ee Oe Heya i DOCLA La PIG TOCEIOUS Metin ee viaclawih-aeupaysndutte.wncircta hin ween, ae ahaileatn wis veve 38 


The volume of new applications fell off considerably last season, chiefly 
a reaction as a result of a year of abundant rainfall following a number of 
years of subnormal precipitation. It has been observed that the rate at which 
new applications are recorded bears a very close relationship to the amount of 
precipitation, and varies inversely with it, being very quick to react to even the 
promise of a year of abundant rainfall and responding more slowly to the 
effects of a period of subnormal precipitation. 

In the main it must be admitted that the progress of development on small 
irrigation schemes throughout the two provinces has been disappointing. There 
are of course a few notable exceptions where schemes are operating, and have 
done so for years, with successful results. These are not situated in any par- 
ticular locality but are met with here and there throughout the semi-arid belt, 
a fact which helps to confirm the belief that the work is being carried on along 
the right lines, and that if proper methods are used very definite benefits may 
be derived from the application of water. It is surprising that the good 
examples furnished by the successful irrigators have not resulted in a more 
consistent use of water on other less successful schemes within the sphere of 
their influence. 

Watermasters—The three inspecting engineers in charge of the southern- 
most districts, namely the East Cypress Hills, West Cypress Hills and Cardston 
districts, were again issued with watermaster warrants for their respective 
districts. These warrants empower them to adopt certain measures in the 
regulation of diversions of water in order to settle disputes or complaints which 
may arise from time to time. There are always a certain number of com- 
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plaints to investigate and last season was no exception. All those received 
were investigated promptly and amicable settlements made. This arrange- 
ment is very satisfactory and will be continued next season. 


Domestic Water Supplies—As usual there were a number of applications 
for water for domestic purposes dealt with last season. It is almost invariably 
found upon investigation that the applicant’s source of supply is a coulee or 
other small watercourse discharging a considerable volume of water during the 
spring run-off and possibly for a day or so after heavy rains, but is dry the 
greater part of the year. In order to have a steady, dependable supply for 
ordinary domestic and stock-watering purposes throughout the summer, it is 
necessary to so construct the works that the amount required to fulfill the 
applicant’s requirements may be stored. Generally speaking, the works are of 
a very simple and inexpensive nature, consisting in most cases of an earthen 
embankment across the channel with an excavated spillway around it. Many 
such schemes undoubtedly exist of which there are no official records. When- 
ever these schemes are noticed the owners are advised to protect their own 
interests by the submission of formal applications for the maintenance of their 
works. The small expenditure involved in thus legalizing their schemes is 
considered well spent in the protection afforded. 


Municipal Water Consumption Data—The collection of these data has 
been continued throughout the past year. The department is indebted to the 
various towns and cities for their excellent co-operation which has made this 
work possible. The records have been completed in a manner similar to 
previous years and are submitted in the tables appended. 


Cities and Towns in the Province of Alberta—Daily Record of Water 
Consumption in Imperial Gallons for the year 1923. © 


Athabaska Bassano 
Population 450 Population 1,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic |dustrial} other all for the mestic |dustrial| other all for 
month _ |purposes|purposes|purposes| purposes month |purposes|purnoses|purposes|purposes 
January..... SB AO0S eer. wae ae aie eee eecree rere DOSO | Cre cere W120 le perce nen ned ees searcoall eeete ete tees 2 Slee 
February... 6,390) %.225. 55s eee, |e eee 14 ed \eirecere oe 131 O7 Lee eee ae eee he eee cee, ISLEM st eae ee 
March...... RAE eee Rest fe Sad eo USI Wes Ae 1G2e BOSl Meramesice ere ete cepa Aerie ate 132'-3 Speer: 
Alpril aes 908313 26 tiki aa eet 20:1 anes TSU OOO PETERS -| Bhs oneal tem settee 131-0| eee 
May 8 AGB oo cl eee ee ee 18: Sie eee 1585710), 22 oe eee 158\:7| eee 
June OL OT oct eaten te eee aeee 20-4) eee WA BE SSO Soe eee aerate ore | eerie ate TAS Slitece cute 
quilyersoe one 0), LOA] aoe wae See eye eee aeetomatae 20:4) eens EGU 742 2 ets Pale Se | eee eee TECHS 7A (eres avec 
August...... 148s Oe cee | eee Piel eae: D0 Seances aae D732 OG eae cok | see anee ite | eestor 173.1 eee 
September . T3167 Fae oor oo See vl aba oie PE IEW elem qelts « 159 SOOT Seek Bee ie Ie 50 pe Cee ety 8 159.3 teen eee 
October..... DL OO8| teesaes | Seema oem es .s 13°3|ihaceeae 165. 645) oe bs ree ere eee eee 160-:Giergeere 
November.. TBO) Meese ee hae eee aes hea PALSY eee a oe 1637500] SRR ls eecn nel Ceres 16925) Saeemeee 
December.. HACE | Renda A ek at ade 13 °4 heehee 1553 806)..42 25; letter leeeee es 155<8| seers 


Average for , 
the year.. Piette] BeBe La Pm Bilt: alee eae aie 19-Slcran ree T5O 850s ec sls ceyee eee or 150°Sit-e ee 


Water Power and Reclamation Service 77 
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Consumption in Impernal Gallons for the year 1923. 
Edmonton Lethbridge 
Population 60,000 Population 11,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic {dustrial} other all for the mestic |dustrial] other all for 
month _ |purposes|purposes|purposes|purposes month _ |purposes|purposes|purposes|purposes 
January..... ‘| 6,478, 932 64-8 27-0 16-1 103202 1,346, 548 93-9 RA tenho 4 ocr LPC WES By pie 
February...| 6,260,715 62-6 26-1 15-7 10423 |e eee 1, 443,03! 101-7 PAGS aie Se a! abot ice FN ste ee 2 
March...... 5,870,900 58-7 24-5 14-7 OI Breen 1,367, 935 94-5 PALO PR es ook ey et eee ees 
Loa oe 5 oak 5, 683, 900 56-8 Pasial| 14-2 Deel vale ete 1,520,433 109-2 OM sas cha 1S 2s eee 
TIE aerate eaaty he 5,438,970 54-0 22-7 13-9 1 0) eee TebGoqone 117°4 Or) eee. 1 PCE y |e Pic te 
AMV aN oS 5,024, 860 50-2 20°9 12-6 837 ence 1,871,433 91-8 ONS a Ae La Tt eee 
Diuiliyaee ee 5,044, 613 50-4 21-0 12:6 SEs Teco cas wee 1,543,354 96-2 40-6 3°6 14.0135) eee eae 
AUSUSUS cee 4,945,129 49-5 20-6 12-3 S24 re ete 1, 553, 838 99-5 39-6 2-1 1413 le eee 
September..| 4,893,266 48-8 20-5 1?-2 RiGee ee ee 1,557,200 103-4 35-4 2-7 VAL <6 hearts 
October..... 4,744,387 47-1 19-8 12-2 OL pocae ce ee 1,481, 741 75:8 AeA. ocean TSR? |e eee 
November..} 5,054,433 50-0 21-6 12-6 Sa ee 1,397,866 86-6 AQm oi). aeete Shoe NIN ie wecoe 
December..| 4,994,500 49-9 20-8 12-5 832i eee 1,333, 548 82-5 Stes Ml Wee se ors Wie? | ae 
Average for 
the year..| 5,358, 767 53:5 22-4 13-5 89-4 ae eee, 1,452,699 96-0 35-4 0-7 132) ieee eee 
Medicine Hat Redelit? 
Population 10,000 Population 1,100 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head’ | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic |dustrial| other all for the mestic |dustrial| other all for 
month |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|nurposes 
January..... LS 74e01'6 |e cee owes lic sien es [Sic 5ilie see 100,976 83-9 TSO) eRe coe Oh Rats laeertc cei 
Melbmiamyere iw oO LOe428ler ae tetris eueeiater law <nteioe.c TONG aretes 82,500 66-2 bea ChS lipo a taal onane O20 Nascaeetee 
March...... 1970S 968 ace ksce lve. Aea eee 197 0lee see < 
ADE Di ALU OOT | rat eee een dats centers chee PNAS Oh css toe + 
Maven Ere. aan OAV) Mncaen-s rs 3 © ee Pe bea re ZO leetrente ae 
RUNES. Be dot Phejeei t thet BX Ove ates Bs ots SI a aS oh a pee PR VON Re Bat oF 
ARTI: Woe Meare DSOOES HST cae eke | Roe ee ee Ils. Geka 28950 |e bs 
August DAO ark (eae age sie | omer siees liens aneyeene De Sit. ac auct oe * 
hretonnrcnaal oreien alle Paes eecHqOLOON mene yieneee: ol foes elena Sl bein he ele DADE Sled moeeiee ke 
October..... IPOS B Boe Ollc5 eet | UERE loe eee UGS bee tee ue 
i Wenmeyaad oyere sl ileus Eyal eh aallenn d<-dulloaua eae WIG eAl A aces 100,000 82-7 Seo Pero ees O01 Riko 
HO ecomperee el eGo ie4eillcem ites lee eben ellis | ose OSE Sic cache 115,281 97-0 Eko Rey Apes fae 104-Siesne ager 
Average for 
Ehewveacrsleos [ose 200) ec sobrmecc creators nen mene: Dlwied eee eae 100,117 82-9 Pea Hee Oi Olieeeatrte er. 


Cities and Towns in the Province of Saskatchewan—Daily Record of Water 


Consumption in Imperial Gallons for the Year 1923. 


Estevan Kindersley 
Population 2,300 Population 1,000 
Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head |} Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for | counted 
the mestic {dustrial} other all for the mestic |dustrial| other all for 
month |purpvoses|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 
January..... 37,194 GOH nes oe 16, 290 TGs Ole ate cee | wees eee TGR Senne. 
February... 38,000 7-5 6-2 2°8 ISI) base Goda Too 1b as) Weer seat. al ereeecescicac UTS) | Ree aoe 
March...... 40,682 Alor lero ace 12-988 AO ERs A con cel ieee oncoscote VPSOOW A Aryenes 9 eat 
(A Drilee see 36, 733 ( NGC cregnscre 12,329 (Pai Pe saci a pomeasee 12 olen ee. 
May Soa. nine 44,355 8-7 10-9 0-6) LOSS ilmenite 10,210 1 Oi ee eer ee lcci TOe2l sao... 
Apititsnenens ae 56, 167 { EL AN re caieetetore 8,396 pot OA Pell Irae ee: 4 ee 
aul yee tA Ae 58,677 DOr Olen seer 10,325 1G) Rs Al Re oS LOEB ere. 
August...... 58,871 9-3 14-8 25-6| Ses eenar 17,809 17-7 CO) W eeeias tere WEES Ne, Sate eee ee 
September.. 48,333 : 210) | aero 9,181 OD | achee areties Bees Seon Oi) | aera a 
October..... 50,258 OAs are eer 9,228 Qed kta Steet] avai. Sees EA Nese ace 
November.. 47,300 8-0 9-8 2-1 ADS ei dieee 10,133 TOs) Wetia bea | eee cee, LOCA Aone 
December.. 43,710 | OG Nia Sale ante 9,606 IEG) rack tas nee ao GO teasers 
Average for : 
the yeear.. 46, 594 8-6 10-8 1-4 2 OC 11,514 PRUE tear ea. Ahan AR Aa iB} lee ee eee 


* Records March to October destroyed. 
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Cities and Towns in the Province of Saskatchewan—Daily Record of Water 
Consumption in Imperial Gallons for the Year 1923. 


Month 


January..... 
February... 
March...... 


September.. 
October..... 
November.. 
December.. 


Average for 
the year.. 


Month 


January. ce. 
February... 


October..... 
November.. 
December. . 


Average for 
the year 


Month 


January..... 
February... 


September.. 
October..... 
November.. 
December.. 


Average for 


Moose Jaw Weyburn 
Population 2,300 Population 3,200 
Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic |dustrial| other all for the mestic |dustrial| other all for 
month _ |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 
862,000 36-2 AU) Wecaets 20 At ici I es oe ke a ZOOS OO Gi ae toe nee | stereo lotsa es 10 °0] seen 
865,000 33-3 LOS Oke eee ASD) Se ane PAVE Ach Niece ees aciet teenie Sag cipeecy oie OW A tae, Be 
866, 000 34-5 fete ieracub cuenta A Sic || eee ee 1855196) 2 ge real eet tes eee ele Hy Gat) oe oh RE 
801,000 32-2 TiO ap ae oe A ()is(()| Seep eons LSS SOG) «7 ttivs acl eee | Coe ie 587 8|2eee eos 
830,600 31-4 LQ rereeee ee ATI) Ae at ORE 204; O85 cveanc tell Beesaanerel || cleats tech 63:20) ae eee 
863,000 33-7 Oni ease ee AS ie? 3 ae Zo O20 le 2a eee oie. Bekele eee PRET) | eee Fok eee 
935,000 37-0 CY (ER isa > AG Rh te ce ee 2325560 [ices eeecieen| ae eee | een C2° 7) sete eee 
966,000 37-4 OED) oan AQ 5) eee 236° O89 nevrke opel ets Seal cer ee (Pig. « eee 
981,000 40-1 role feet ere leer A.) «\())) Saeeerrts D354 VG a eal a. one | Seen OO bance eee 
907,000 33-3 OO eee AOrah mae D323 Sod Wats fee o aonb ae | ee (PAS eee, Mee 
901,000 35°4 Dif WS. eee ENOCH Bie seed D2O% VAM Pears ce. an ae ee eee | ee Seta (Aor bee eS ne: 
862,000 34-1 O'iereese re CASI cen, vere cae QE OQ bin scenes eerie ne ee ee (PANES Gs ete 
886, 832 34-9 Ora eee eee Ads eee D1 DOG eeceeerana | See nee | See 68° Ol es fears 
North Battleford Prince Albert 
Population 4,100 Population 7,500 
Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic |dustrial| other all for the mestic |dustrial] other all for 
month |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 
97,405 10-6 1:3 4-6 Darel 7-2 580,919 22-7 28°5 1:3 77-4 24-9 
96, 733 10°6 1:0 4-1 23-6 7-9 576,471 24-1 29-6 0-5 76:9 22-7 
91,010 11-2 1-8 4-3 22-2 4-7 621, 758 20-7 24-2 0:5 82-9 37-6 
116, 645 10:3 1:7 7:4 28-5 9-1 565, 576 21-0 25°3 0:6 75-4 28-5 
110, 223 10:7 1:3 2-9 27-4 11-2 480, 961 24-2 25-5 2°5 64-2 11-9 
110,223 14-2 0:8 6-6 26-9 5:3 531,220 25-1 24-8 2°6 70°8 18-3 
91,103 13-4 1-0 1:9 Dee, 6-0 521,203 22-5 23°8 2-7 69-5 20-5 
99, 732 12-0 ilteal Bor 24-3 7-5 500, 954 21-0 3-2 3-2 66-8 9-4 
107,477 14-4 1:0 3-3 26-2 (fea 514, 650 23°5 28-9 1:3 68-6 14-9 
104, 344 10-0 38:3 PLOY 25-4 9-4 473 , 335 22-2 30-2 0-8 63:1 9-9 
101,720 7-3 2-2 7-6 24-8 7-7 472,403 25-2 29-1 2-3 63-0 6-4 
102, 732 10-3 1-9 4-3 25:1 8:6 460,122 21-0 22-1 1:3 61-4 17-0 
Nal es Ment Tey Re Pile eae ne sa Ptr ee NS be iMate al li ese) ee A 524, 587 22-8 201 1-6 70-0 18-5 
| 
Regina Saskatoon 
Population 35,000 Population 27,000 
Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head } Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic |dustrial| other all for the mestic |dustrial} other all for 
month |purposes|purnoses|purposes|purposes month _ |purposes|purposes|purposes|purposes = 
2,682,221 64-4 10-3 1:9 TAOOU len core 1,879, 258 | For Quarter 69-6 
2,783,721 63-4 14-2 2-0 ATs 6 aeasins 1,944, 642 30-3 19-4 0:8 72°0 20-1 
2,785,022 63-6 11:3 4-7 49516 | See ee 1, 902.968 70-5 
2,701,678 61-0 13-0 3-2 td Der eee es 1, 951, 533} | 1253 
2,672,000 61-5 13-2 1:6 TAOOES Pots Sot yee 2,164,932|+ 26-6 18-0 2-4 80-2 29-4 
2,541,340 54-5 16:4 1:6 (PRA oe rena che 2,065, 666 76°5 
2,420, 226 51-8 15-6 1:8 69: 2ie5 eee 2,061, 225 76:3 
2,819,021 59-7 19-5 1:4 SOD) eaccrane 1, 923, 935 29-0 19-8 1-4 71:3 21:9 
2,855,191 61-9 18:3 1-4 SLO). ost 1,850,000 68-5 
2,909,601 67-8 13:6 1-8 peta gon Ulpeas Aue ss 2,268,389) | 84-0 
2,907, 204 65-3 16-0 1-7 Soe ses eee 2,128, 500 29-5 26:0 1:2 78-8 21-2 
2,778, 644 65-2 12-8 1:3 O24 ly see 1,917, 258 71:0 
61-7 14:5 2-0 1 BPO. seckeeter 200,526 28-8 20°8 1:5 74:3 23-1 


the year..| 2,737,472 


*Includes Town of Sutherland. 


ine 
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Cities and Towns in the Province of Saskatchewan—Daily Record of Water 
Consumption in Imperial Gallons for the Year 1923. 


Kamsack 


Population *3 75 


Month Daily Per Per Per Per 


Average | Head | Head | Head | Head | Unae- 
for for do- | for in- for for counted 
the mestic {dustrial| other all for 


month |purposes/purposes|purposes| purposes 


IVES 5 ao dob, S aaoude 8 OIE TODO s Cota 6 NET AD oot oC ee 275,336 28-2 564°3 123-1 734-2 18-5 
LET CIOTUL ATV PV EP ne eran SNS eicianstecclotele oie eccktLCanay) seciete SiaG aie kare chs, ssevaligiatie Bis «8 218, 654 28:0} 341:6] 115-9} 583-1 97°5 
IMENLOLNS <5 a4 Se Bie sae reas CRRE TO eNG ecneS  RREn chcaat e E aca te en 195, 806 26°3| 344-7 99-1 522-1 52-0 
BAND 1:1] eee ere aoe oe Eee pe Sasem oa cine RURATONS he Aol ay Shams aie va 190, 267 23-4) 248-9 87-1} 507-4) 148-0 
TLV vie ee ameter ae TP coe RPT Hr seetavaree =v cree Sith ees Podna ck daboncnavers aeeieraya ehercleere 180, 290 29-2) 228-6 82-0; 480-8} 141-0 
ET IUITi Gs sya PreT RNP MEI ac Race te i treaciny cna ahc iso pois Poaceae) oO leaslaveie a) epics 105,377 23-4 194-4 74:0 281:0| —10-8 
surplus 

CIT, es id cat 8 SA CeecSRS Sch oR EE GN EECA REM ME) CRP Ma a 131, 140 25-6} 162-0 78:0} 349-7 84-2 
ESIGN an 38 bot Bice saree Oat aS CSc ae GS Cite AEN Semen Eeeaepenee corner ter rorEane 74,329 25-3 115°5 16-8 198-2 40:8 
SED lel DEL ere eaeitee esa aloes ad onan ete ietaais etatincistarnesl oF editor 159,223 28-4) 324-5 10-1 424-6 61-7 
(OUR GI SS cs sda oh. Geb Ho An cp SRE CARLOS OES oie Ee ae ant een ne 181,074 33-6] 362-1 5:8) 482-9 81-4 
INDVEM ber Rene eer ei seme te coe ree ae Oe aires thane es 213, 553 28-2] 287-6 8:0} 569-5) 245-7 
IDECEIM DEL eee es Teas aie EN eee ee eats) Mae obs naeES 230,390 28-4) 325-0 icy) 614-4) 253-7 
AV ELAM ONOLUNERY GALh =. ee ttes cutest s laa tied sate zoe aed. 179,436 27°3 291-5 58-6 478-5 101-1 


*Only 75 houses supplied or approximately 375 people. This is figure used in computations, although total population 
is about 2,000. 


Cities and Towns in the Province of Alberta—Record of Average Daily 
Water Consumption in Imperial Gallons for Years 1915-23. 


F Per Per Per Head|Per Head] Unac- Per Per Per Head|Per Head| Unac- 
Average Head Head other all counted Head Head other |_ all counted 
for Domestic| Industrial | Purposes | Purposes for Domestic| Industrial! Purposes | Purposes for 
the Year = |—————_—____ —_———————_— 
Edmonton Lethbridge 
HOWE on ae oe 46-0 31-0 3-0 BONOhe le fares ds. 81-4 32-2 1:5 tp TON) MMS ee os 
NOLO onthe 52-5 20-7 5-7 FAIS) cal PEA ai NG ae 116-0 41-3 0:7 TOS sO | ees oe cent 
A OTS. eek Aes 56:3 25-0 9-7 SOUR late: Meta ae 95-0 DOCOE ilevaae seach. LOOSOUMIRChe a snee 
TOUS Snares * 58-0 26:2 10-1 ees) Ge been aaa re 102-2 44-7 3:0 TROON Uy le eet oS 
GTO Ree Se 56-7 24-6 9-7 Oi ei(Gme |e eee cates: 78-1 Dc Obs eee. sates tee LOTR en ae eee 
192 0B epee ae, 54-7 23 +4 16-2 LO SO ine Ol eae ee oem 91-8 35:1 76:8 1A IS Eee eit) 
TODT RAS ae ee 54-6 23°4 16-8 QA Sean ee a akan ts: 94-2 27-8 1-4 AB ie eo Seat ee 
102 ace. 62-2 24-9 24-1 OT Tic Tat esate. oe 110-8 Spicy Liseomeaade LEY | ai te eer is 
1923 eh 53-5 22-4 13-5 Sie a ee 96-0 35-4 0-7 132): TS oe ee 
Bassano Carmangay 
LO 1 Seen eee ee 6-5 GORQa eee eee. tio Namie a ocr 2b ROL eal ea eta 2-0 ABO} alee aca aoe 
TORO Se ng 21 ones gO oko o neces GA | HR eePe cie et Kee outers rel are cece Nene as tea (ae ence aes Bo Og rate sae eae BOG ome aie 
M1017. serene cas 17-9 154°3 95-4 DG iiclopet erro ae ate SL Oak SNe Rea. aie ane ke Bulan ate ceilc 
OG Seema | EO eeeEn A Straits eth tbl atusects oeccrat HIND) ats aoe oe DASNY Oh ie Poe a 1:0 BO Rt chem newer eae 
TED sicce:, Seats eal ea Baa wal REA S crete epson einen 1 Bo a |g SAC el iii aedcope? 1-2 SEY linia ben React bc 
IER oa sotcin cod Blo RIOR bite La tena esac ee 158 Oy sie: sear PAO. Wl ewer etc ay eee *3-4 SU conn oeen ae ees 
OD aera ae fore levine eh cole eecatts ect SL 3a Same IRC ease eerie yall ea cay, ort Moa neatetcr ns | ta Seacmonne seats lev cpeuebcn cre eet 
LO DS ewe hoe temene ae linn dan soese & hltmesl A cechein Bes UENCE (||, she Bed A Oe A oe esl cee Ri SS ee eal Ee es Pr 
TORE vs gael See oor Se es ee | 15 OSC ms PR od ee ed etal irs Mil cata Moet ats cyst eatoteeeiee Gn 
Medicine Hat Redcliff 
LOGE Ate ete oc 181-0 28-0 15-0 DOA (AW Were fates: 31-1 GrSer [acest Sik OM aa tee 
1OLG rena. 3 2 14 id [heen etek ecietsoesaerr ee eee DN AEC Wek bre Sete 36-8 22-1 1-0 TR) Mle noes eo. 
HOD ear SATA Dioal Negi eset (ths Has tye ay Pate Gal ald acs 42-5 BURGH Lhe ee RFS IS. SEERA HIS 
SASHA ene a Ate eae onl cousKit ers alla Sek sate ee 264 ORM TES cies h moe 66-4 22 Ae Re eat TSU te ae ae Bio a 
1 Re co oe Seek ce a hain oman OA ure rect nieve tyele 79-1 Wea, Woe ion eaters OPE Wa tera gory 
OZO Maree, Mae ye kb hall pabacres adele [ert eeees Beek ZOO: Sie leases arae 67-9 LOE QM Neen ee SU AE Ciao A he 
OD ie see acai 4 eae ae derse A oe te hiane cts lic a omca beara IWASG dl ee Cee Cene 65-7 9-6 0-46 EER = AS oes 
IEP ae anita atin caw pal een eel athe lier iGo) leas eke ae ete 97-9 PhS | Ah ete ine TOD eG Pec 
TODAY cal 2 GA Bello eS acels Rody Ree te Pe OARIGES lnc eas ee 82-9 Sele iene ane O10 alee nee 
Athabaska 
DOM occa Ora Bohs ae Gio ae Ne ar ice ee rer et ar eo Te SVR Tats 8 EAE ay A eh ae ne WCEP Wy bles snes 
TIQHGL 5 2 ORS POs AUS Eb Oe | Se rei Oe ge ase a See 10°98 WIS Ae See en ee TO SO ee Aaa Se 
TONE! 5 Se ES ees AP Ue Emre, Sieg PRES cach SP aa nr Ane Oa PISO MaRS ats ets sce Ain 5 ota A AD ee oe 
TRIES ood serfs eal bs shots er serpenestens 9s. dhe Rs, Pe Se cae RC a RCL kB aie ae fe Vi WAC ae, eal bn al aha aa Die Camila eines 
TE ee t-8 5-1 Inge SWERD. GA REE E 2 OEMS COR REET ICUR ST CRE Aa Tretia ra ea 207 Tis he eee vae = Pellets wgeh eae o « PAV a RS eo Ee 
LAD oar atehc BS eee ae SS RR Pier aris bee ie nan GUN hic eal al Wha tee dana § eS Hl len Sela ta oe 
SL 2d ae eM Le RES or eR Metre HAS cn, « Testun Stal eA Ete a ae ee SHOOT liaise sec aed |e te ed aN BO OMT sees pasths 
1S 2 aes |e OW Cig Ae OE Ie ee Ms cer eA Uh ioc Ak arcs ea) Santer shales Shadn [Regal once stele o's [haces snot, erates aa ie bc toe He 
LOZ eee ee Ree Rn eee SENN Reo Pee See ee bs cohen tell it i ORL me oles okie ess aitede ys oauths DOs Bre hatsiby sev eneue 
7 4 months. i months. tBased on 4 months records. 
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Cities and Towns in the Province of Saskatchewan—Record of Average Daily 
Water Consumption in Imperial Gallons for Years 1915-23. 


Per Per Per Head|Per Head} Unac- Per Per Per Head|Per Head} Unac- 
Average Head Head other all counted Head Head other all counted 
for Domestic | Industrial] Purposes | Purposes for Domestic] Industrial] Purposes | Purposes for 
the Year 
Regina ° Saskatoon 
TOT. een cetees 55-0 7:5 0-1 62-605) Aare 21-6 13-9 2-2 45-6 7:3 
101622 ee Pree 66-1 (RO BERS A 6829 Fi. nereeeere 21-0 15-4 1-9 52-6 14:3 
iW aaaerg Aaa 59-2 12-6 0:3 Woe ball Sane tence 24-4 15-6 5-8 66-4 20-6 
1918.24 56-9 11:1 0-1 G85] Nil pee c ce 27-1 17-2 2-4 63-1 16-4 
TRORS) Beet on ake 42-8 TEST aioe Aa eee DLs 2 aM aot ere 28-0 16°3 1:9 64-1 17-9 
TPA Seen 5 alee 48-9 9-1 *0-9 OBs0 Wallace ena ace 29-4 14-3 6-1 74-1 24-4 
Nd Ie alae ae 49-6 10-12 2-1 62-5 0-74 29-5 20°3 1:0 72-0 21-2 
1902 cme cathy. 59-2 12-6 2°5 cD! Elliccrtecetes 31-0 23°6 1:5 78-4 22-4 
i Le eae Se See 61-7 14-5 2-0 Oso Melee aoe 28-8 20-8 1-5 71-0 23-1 
Weyburn Estevan 
1OLS 2. chee AS || eta e 5 0:4 Wisse “lee@igoctcs 9-5 7-1 1-5 b Dian ed ieee era 
19168 ee GEOR Whe endo once 0-3 De a ets 8-2 5-7 1-0 14:9") aatatretiee 
OUT e cooker S012. eee ee alee ae SDP IEN  eteeeneravas oe 9-7 5-5 4-3 19°5 | cn2 eecterras 
1901S 3 ee OAL ee a ae bes | Sen hee 5 Wit Wey aesociane 9-3 0-7 7:2 17-2 © | saeeoee 
AGIORE SS. cee 225 \ et eeraoe a ree hide ae DSO | nb enae 9-6 2 0)° Tet aeat Same 12 Di eet aroma 
1O20se eens BOSD dull aes tesa sone eng en cee, USD Nal aera eae 9-3 (ey a A 13°75 eee eee 
O21 oN ee DU |i ene eee occ (eset este, oe Dip IM) (eee ere ket oe 6-1 4-7 2-0 1228 A iCeen ones 
OD ee, eh recs he eree tee oval ta etme areas oe LT etersieouaue ate O454 li ccokuceeer 8-5 6-4 2-9 LisO* Bierce sere 
988 ae ee oe lee tic ee Ie ade Orisa a cee G68 Oe Serene 8-6 10°8 1-4 203 ve eer ee 
Moose Jaw North Battleford 
LOLDi eee 24-1 ASG eee Seals 28 mal dar ee 6-6 1:3 2-7 14-8 4-2 
OL Gsascerrneee 35-2 1223 eee ee Aled Wil Seen ee 9-5 2-0 4-9 22-7 6:3 
LOU Tea cees 45-8 TOs Sel sae eee ee G99 ail erctete cerseeerens 10-2 2-2 4-0 23:1 6-7 
T9LSin setae 31-6 Se | PO cs ae ATO astute hee 10-0 4-8 3:0 26:3 8-5 
191947 2k Ss see 24-8 LSA eae, re 30) OUR Niroenece ces 11:5 1-6 4-4 29-7 12-2 
1920.. 24-5 (4 35f yaa ee aes 39: T Liliveetpets Be 11:3 5-8 5-9 34-0 10-9 
1921 Sete 30-9 3-9 6-2 ALSO Mi): eee aes 9-7 2-8 2-9 26-7 11:3 
1OD2 Sitee enters 84-8 Oise] Merona neteeeeetews AOS tain linnctahardetarex 11-0 2:8 4-3 34:1 15-9 
1923.. 34-9 Oe 4 Sale ae een ae AACS eateries aces 11:3 1-6 4-4 25-0 7-7 
Kamsack Kindersley 
VOLS sc bacs heel eeerae ee ol eee iets hal ee eee Mae ee tere eaters a costae eras ee 4-9 8-4 1-6 14: QR Wirwcwrgtetectete 
POV G ces ae | pete eee nx veil © are dete santa ea] ere ce ceceel | etee treme meee fenced eer re ate 5-5 26S) ahi eee 2 sOteell wlacaereteetee 
TOUT ses cpsiew accel ee enn nl levee Scr te mee o eiete ec cll Cerne etc ronaienn| LSCINE ree ape 5-8 AA AN AN ies atte Os 2ian| Seer 
LOIS Stee ee lee 31-6 6:3 hres vate AGO) Nellie ao oka bac 6:0 8 OF ae Alee cot cee 14: 9h | seen 
MOTO oc sbracic 6 clots ore ciel DUNE lees ead chet trate oc ere eueente tehsil hie eBay OS Te helio or cP es ec RS oe Li Quenl ee Ree ee 
18 7-10 as Om ch) cham pe cece SA CE el (ae oe A Ree pets Coe 6:9 4 WATT he A PANEL eh ier cc 
TOQM E Ace lee 50-4 EDA: OFS ee kee (WARES. WCE cisco 8-5 UO oe asa se 195i Seer 
1922. 50-3 EIRP ASN bes achat ae (ED OR een: 10-1 12:3) eee. the Pate Mies eas dae te 
1923 eee eer Su 27-3 291-5 58-6 478-5 101-1 Leb cle eee. . ce ee cain Els OR hl scorn aeere 
Prince Albert 
1 A) ree Se ec eces Wn eh Sod os AEN as eee es BR ne eee ol h Ca eee acl Bash camrah a! abl idtninn Stat a 83: Ol Uillasaecereeee 
gL) ae teal bev ae CA A et | Se  Bainen.coneiin onic Gee aida 20-4 23-2 1:9 69-6 20-1 
1028 sek | Cee ie ee ML Loreto OL RR cae ate. cree ene 22:8 27-1 1:6 70-0 18:5 


* 109 months. 


East Cypress Hills District—This district lies in the southwest corner of 
the province of Saskatchewan and is bounded on the north by township 14 and 
on the east by range 11, west of the 3rd meridian. The engineer in charge 
cf this district was employed the greater portion of last season in investi- 
gating the ultimate irrigation possibilities on a number of the northern tribu- 
taries of the Milk river taking rise in Canada, particularly Battle creek. These 
data were collected in connection with the International Waterways Treaty. 
A number of right-of-way surveys in Alberta and Saskatchewan were also 
made by the engineer in charge of this district. He also carried on the experi- 
ments, begun in 1922, in the Maple Creek Test Plots. 

The period ° from March 19 to April 14 was spent in the collection of 
hydrometric data on Sage creek and Cutbank coulee in the southeast corner 
of the province of Alberta. Later in the season the inspecting engineer made 
surveys of two reservoir sites in the Sage Creek valley discovered during his 
reonnaissance along that stream the previous year. 

The actual field inspection season opened on the 25th of April and 
terminated on the 26th of October. During that period in addition to the 
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large amount of special investigational work accomplished, fifty-three inspec- 
tions and fifteen surveys were made, also three gauging stations were established 
and thirty-nine gaugings made during the season. 

The following extracts from the inspector’s annual report are of interest: 
“In this the twelfth annual report by the writer for the same district, it is 
difficult to mention anything of special interest that has not been fully discussed 
in previous reports. Practically all of the schemes have been completed and 
licensed, and have already been operated for several years with varying degrees 
of success. Although the general average development of the schemes is low 
and the interest in irrigation shown by the irrigators is disappointingly small, 
there is to be seen here and there some genuine improvement in irrigation 
methods. 

An encouraging feature of agriculture for this semi-arid district is the 
increase in the growing of fodder corn as a summer-fallow substitute. It is 
now grown so extensively around Maple Creek that a very successful corn show 
was held there this last fall. One farmer near Piapot matured nearly all his 
corn, and sold it for seed at $2 per bushel. As yet corn raising is in its infancy. 
but it represents one step in the path back to normalcy and to a more solid 
basis of agriculture.” 


West Cypress Hills District —This district les in the southeast corner of 
the province of Alberta, bounded on the north by township 14 and on the west 
by range 17, west of the 4th meridian. 

Althought the work was lighter than in previous years, this district still 
proved the heaviest of all. Present indications make it reasonable to predict 
that the number of new applications will be light this coming season, which 
will make it possible to give more attention to the older schemes. 

The engineer in charge was engaged on the collection of early spring run- 
off data in the vicinity of Medicine Hat from the 16th of March to the 30th 
of May. During this period he made careful measurements of the water applied 
on a portion of a typical irrigation scheme in this vicinity. The information 
gathered will prove of material value in the administration of water, and it is 
the intention to carry out similar experiments from time to time as opportunity 
permits on other typical schemes operating under different conditions of soil ana 
water supply. 

The regular routine inspection work was commenced on the 3lst of May 
and discontinued on the 28th of November, during which time eigthy-three 
inspections and twenty-nine surveys were made. 

The inspecting engineer in his annual report summarizes the climatic and 
crop conditions met with last season in this district in a few brief paragraphs, 
as follows: “ The autumn of 1922 was very dry, insufficient precipitation having 
fallen to sprout fall sown grain. Little snow fell during the winter months, 
and the spring continued very dry until the last day of May. For the two 
months following, rain fell lberally over the district. As a result of these 
climatic conditions fall grains and early sown spring grains were a total loss 
while late sown grains yielded fair returns. The damage done by cutworms 
and grasshoppers was very small as compared to that done during the pre- 
ceding year. Small areas suffered from damage by hail and no rust was reported 
in the district. As in other years the farther up the slopes of the Cypress 
hills, the better were the yields of the various crops. On both dry and irrigated 
farms more time is being devoted to mixed farming than in previous years. 
It is very noticeable that the older irrigation schemes have netted their owners 
very profitable returns even during the six dry years preceding 1923, when 
dry-land farming proved a financial failure to the majority of those engaged in 
it. On spring-flooded land wheat produced an average of 24 bushels per 
acre as compared to an 8- bushel yield on adjoining we) land. Other crops 
yielded corresponding returns.” 

92246—6 
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Cardston District—This district lies in the southwest corner of the prov- 
ince of Alberta, bounded on the north by township 14 and on the east by range 
16, west of the 4th meridian. Irrigation in this district is used mainly as an 
aid to the growing of fodder crops; the bulk of the schemes being located in the 
foothill country along the western side where stock-raising is essentially the 
principal industry of the people on the land. The volume of new work was 
light in this as in all the other districts last season, giving the engineer in charge 
an opportunity to visit a considerable number of the older schemes. The field 
work was commenced on the 2nd of May and discontinued on the 19th of 
November. During this period 117 inspections and 16 surveys were made. 

The following extracts from the inspecting engineer’s annual report give 
an idea of conditions within the district at the present time: “ From May 25 
until August 9 rainfall was general throughout the district and in the foothills 
it was heavy. Many of the ranchers considered that the precipitation was 
sufficient and therefore did not irrigate during the season. On some schemes 
where irrigation was carried out early in May, yields on the higher levels of 
hay land were greatly increased. Many irrigators now realize the benefit to be 
derived from early irrigation, but often owing to the pressure of other work 
and want of help, they allow opportunities to pass. In this district there are 
a large number of schemes authorized for construction. On many, good pro- 
gress has been made with construction work, but on others the progress has 
been poor owing to owners not being in a position to employ extra labour. There 
is now a much more hopeful feeling in the district, and many are looking 
forward to being in a better position financially and hope soon to be able to 
engage some labour to assist in completing new schemes and some to improve 
existing schemes. The fine crops after a number of poor ones have given both 
farmers and ranchers a much brighter outlook.” 


Alberta Special Inspections District Last season this district comprised 
all of the province of Alberta north of township 13, and west of range 7, west 
of the 4th meridian. As a matter of economy and to avoid duplication of 
work all inspections in the vicinity and north of Edmonton were made by the 
drainage inspector. Last season he made seventeen irrigation inspections 
involving eight surveys in addition to his regular work. The inspecting engi- 
neer in charge of this district started field work on the 28rd of April and finished 
on the 26th of October, during which time fifty inspections and eleven surveys 
were made. 

The following extracts from the inspector’s annual report summarize the 
conditions met with in his district: “'The season of 1923 differed from the pre- 
ceding ones in the amount of rainfall, which was sufficient to produce bumper 
crops throughout the district generally, the only exception being the southern 
part of the Berry Creek district. As a result of these good crops, there did not 
occur the usual rush of applications which generally occur during the months 
of August and September. In the past few years it has been very noticeable 
how crop failures and irrigation applications have coincided. ‘Some farmers 
have pointed out that the fact of a wet year producing good crops ought to be 
one of the strongest arguments in favour of irrigation, because it demonstrates 
that moisture is the one factor needed in a dry year, but this does not appear 
to influence many of those in a position to construct irrigation schemes. Owing 
to the almost complete cessation of railway building and municipal enterprise, 
the number of industrial and municipal schemes inspected continued small.” 


Saskatchewan Special Inspections District—Last season this district com- 
prised all of the province of Saskatchewan exclusive of the East Cypress Hills 
district, and in addition the easterly seven ranges in Alberta north of township 
13. The work in the district proved very light, and the services of the engineer 
in charge for the period June 16 to September 23 were utilized in assisting with 
the special investigational work on the northern tributaries of the Milk river 
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in connection with the International Waterways Treaty. The field inspections 
in this district occupied the time of the engineer in charge from the lst of May 
to the 23rd of October, exclusive of the period above mentioned spent on other 
work. During this time 38 inspections and 15 surveys were made. 

The following quotations from the inspector’s annual report briefly sum- 
marize the conditions with respect to inspection work as compared with pre- 
vious years: “There was a considerable falling off in the number of applica- 
tions received for new schemes as well as inspections of existing ones compared 
to last year, the numbers being 38 in 1923 against 59 in 1922, although there 
was an increase in the number of applications for irrigation schemes. The 
mumber of industrial and domestic applications decreased nearly two-thirds 
from last year’s record and the municipal and “ other” applications were prac- 
tically the same. The industrial applications from now on will be for addi- 
tional supplies on lines with heavy traffic, or new lines opened up, the majority 
coming in from the Canadian National Railway. The Provincial Government 
has also made application for nearly all the schemes it had an interest in on 
behalf of different municipalities. However, since the season was one of heavy 
precipitation compared to previous years, the decrease in the number of appli- 
cations was expected.” 

IRRIGATION PROJECTS 


THE CANADIAN PACIFIC RAILWAY COMPANY 


Western Section.—This project has now been in operation 16 years; it has 
a total classified irrigable area of 218,980 acres. The past season has heen 
ideal for crop production, and after six comparatively dry years it can reason- 
ably be classed as a wet season. The rains came at the most opportune times 
for maximum crop production. The fact is made particularly evident from the 
report of the company’s grain survey, which gives an estimate of 10,050,000 
bushels of wheat from the total area cultivated, equal to an average per acre 
yield of 35 bushels. Owing to the favourable moisture conditions only 3,074 
acres were irrigated and this mostly for alfalfa and meadow grasses. Many of 
the wheat crops on summer fallow produced from 40 to 60 bushels, and oats 


under similar conditions went as high as 130 bushels per acre. Of the total 
' wheat crop produced 4,725,000 bushels were taken from water-right land. The 


total value of crops produced on water-right land has been estimated at 
$3,838,000, an increase of some $2,000,000 over 1922. The farmers in this 
section are nearly all engaged in straight grain farming. The market value 


per bushel of the various grain crops produced was as follows:—wheat 70 


cents, oats 25 cents, barley 35 cents, flax $1.70, potatoes 50 cents per bushel. 
Of the fodder crops the per ton value was:—hay $12, green feed $5, sunflowers 
for silage $3. Hail unfortunately did considerable damage in some parts of 


the districts. The area under this project was, however, entirely free from the 
grasshopper pest and from the hot drying winds so often experienced during 


the month of June. During the growing season, i.e., from April 1 to August 31, 
14.83 inches of rainfall was received at Strathmore and recorded by months 


as follows:—April 1.06 inches, May 3.97 inches, June 4.02 inches, July 2.56 


inches, August 1.98 inches. The frost-free period extended for 130 days. 

A generous program of maintenance work has been carried out during the 
rast year. Twenty-two and a half miles of ditches were cleaned out by teams 
and 228 miles by means of mechanical excavators. A large number of 
structures have been reconstructed or reconditioned, and includes 341 delivery 
gates, 51 culverts, 39 bridges, 21 holdup and bank gates, 1,125 small timber 
drops and 16,780 linear feet of timber flumes. A new reinforced concrete 
holdup and spillway gate has been constructed on Secondary Canal “A” at 
the head of Twelve Mile Coulee spillway. Revisions have also been made to 
seversl of the small distributary systems in the Cairnhill and Mewasin district. 
No new settlement has been reported for this district during the past year. 
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Eastern Section—tThis project has now been in operation some ten years, 
end has a total irrigable area of some 400,000 acres, of which 124,000 acres have 
already been sold. The general situation, however, in this district is not quite 
so encouraging as in the Western Section. With a much lower precipitation | 
and with slightly higher average temperatures irrigation becomes more essential 
for profitable farming. The area actually irrigated during the past season 
was 42,928 acres, as compared with 93,3875 acres in 1922, a decrease of 50,447 
acres. The yields for the various grain crops do not compare favourably with 
those of the Western Section, where almost sufficient moisture was received in 
the ferm of rainfall to ensure very generous returns. The principal irrigated 
crop was wheat, which represented approximately 45 per cent of the total crop 
area. ‘The price per bushel for “number one hard ” in this district was, however, 
only 71 cents as compared with 80 cents per bushel in 1922, 92 cents in 1921 
and $1.90 in 1920. The average value of yields from irrigated lands amounted 
to $17.09 per acre and from non-irrigated lands $11.83. 

The farmers in this section have not yet realized, that unless their crops 
are kept supplied with sufficient moisture to satisfy their requirements during 
the growing season, they cannot obtain yields which will be sufficient to meet 
their expenses. The system of gaining experience by experimenting is extremely 
costly, and has, in some cases, been so discouraging that the settler has 
abandoned his land. A census of the yields obtained, and the water used by a 
group of ten farmers in this district during the past season clearly illustrated 
the condition. On these ten farms the average yield of wheat was 194 bushels 
per acre with only one irrigation, which corresponds very closely with yields 
gbtained at the Experimental Station at Brooks under similar soil and climatic 
conditions with a 4-inch application of water plus rainfall. But with two 4- 
inch irrigations the yields received were from 30 to 35 bushels, and with three 
4-inch irrigations they were as high as 438 bushels per acre. This condition 
indicates that the value and importance of frequent applications of water during 
the growing season is not yet fully understood or the gains, which are made 
possible, realized. ; 

The company has again expended large sums of money on repairs, better- 
ments and renewals. 

No new settlers have come into the district during the past year. A few 
settlers have, however, moved out for various reasons—generally attributed to 
inexperience or unsuitability. 

There were 124 days free from damaging frost in this district during the 
year,—from May 16 to September 16. The total precipitation at Brooks for 
the twelve months was 11.24 inches, of which 9.67 inches fell during the grow- 
ing season, made up as follows: April 0.50 inch; May- 0.64 inch; June 4.32 . 
inches; July 2.10 inches; August 2.01 inches; September 0.10 inch. 

There has been very little change in the livestock situation during the 
year and prices have remained low. A slight increase in the number of sheep 
and a decrease in the number of poultry have been reported. 

An interesting and valuable move has been made by the farmers in this 
section during the past year in the organization of the Grimm Alfalfa Seed 
Growers Association of Alberta, Limited. This is purely a farmer’s co-operative 
association, and consists of over one hundred growers, each of whom holds one 
share in the association. This has been legally incorporated under the “ Co- 
cperative Societies Act” of Alberta; and is empowered to own property, buy 
aad sell seed, borrow money, etc. Under the 5 year contract which each farmer | 
in the association enters into, he agrees to deliver all his alfalfa seed to the 
association, which cleans, grades and sells it for him. The seed cleaning plant 
which has been erected at Brooks consists of the largest size Clipper mill pro- 
curable, an Eddy centrifugal cleaner, an Eddy whizzer, a dryer and a large size 
,ohnson scarifier; the whole is housed in a building 60 by 40 feet. 
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Lethbridge Section—The area under water-agreement in this section is 
77,162 acres. A large percentage of the land lying below the canals is under 
cultivation. The total area irrigated during the season was 72,345 acres, as 
compared with 75,558 acres in 1922, being a decrease of 3,213 acres. The average 
per acre value of the crops raised on the irrigated lands in this district was 
$18.81, as compared with $23.07 in 1922, a decrease of $4.26. The average 
per acre value of the crops raised on the non-irrigated lands in this district was 
$16.30. The total value of the various crops grown on the irrigated lands 
during the season has been estimated at $1,026,925 and at $277,709 from the 
non-irrigated lands. There were 937 actual users of water during the season. 

The ground was very dry in the early spring and until the end of April 
the precipitation was slightly below normal. The May rains came along at 
. beneficial intervals and created an ideal seed bed. In the two succeeding 
months the rainfall was such, that for grain crops, there was very little call for - 
irrigation. The rainfall at Lethbridge in inches, during the season, was as 
follows: April 1.09, May 3.48, June 4.45, July 2.55, August 1.01, September 
0.18, equal to 12.76 inches, the total for the year being 16.40 inches. The 
period free from damaging frosts extended from May 3 to September 22, equal 
_ to 143 days. The weather remained mild until late in the fall with very little 
precipitation. Severe hail storms passed over the district during the summer 
and caused considerable damage. Very little damage resulted from high winds 
and the grasshoppers which have given a great deal of trouble during the past 
two or three years did but little damage. 

Very little new construction has been carried out during the year. Im- 
provements were made to a number of existing structures and 19 small 
structures were renewed. An “ Austin” drag-line excavator was used for 
cleaning out silt and raising the banks of the north lateral. On lateral number 
one a “ Bay City” dredge was used for similar work. On the main canal near 
Kimball an old “ Marion” dredge which had not been operated since 1908 was 
again put into service, and removed some 64,000 cubic yards of material from 
this section of the canal. This work considerably improved and enlarged the 
eanal section and strengthened the banks. 


TABER IRRIGATION DISTRICT 


This has been the third year of farming under irrigation conditions for this 
district. Owing to a fairly generous rainfall during the growing season very 
little use was made of the water. A record of the monthly quantities delivered 
to the headgates of the system shows that for the month of June only, 2,182 
acre-feet were received, whereas during September and October 6,569 acre-feet 
were delivered and used for fall irrigation. : 

The first stream for irrigation was turned into the system on the 21st of 
May. Of the 17,244 irrigable acres in the district only 3,625 or 21.3 per cent 
of the area was actually irrigated. Of this area only 1,400 acres were irrigated 
during the summer, the balance being fall irrigated. The operation of the sys- 
tem was again very successfully carried out by the manager and two assistants. 
Owing to the frequent local showers during June and July there was only a 
light demand for water, and this was principally for irrigating alfalfa. Harvest 
operations taking somewhat longer this year, fall irrigation was not commenced 
until the 18th of September, after which date the demand gradually increased, 
but at no time was the canal operated at more than two-thirds capacity. Water 
was shut off on the 29th of October owing to ice conditions in the canals. 

The financial condition of this district remains satisfactory. The surplus 
funds have now amounted to $29,507.82, an increase of $7,933.48 over the pre- 
vious year. The Board of Trustees after considering various sinking fund 
investments, recently decided to endeavour to purchase their own district 
bonds. ‘These are 30-year bonds in $1,000 issues, bearing interest at the rate 
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of 6 per cent annually, and held by the Canadian Pacific Railway Company. 
This company consented to the proposal and decided to release them at par. It 
was, however, decided to defer utilizing this surplus until 1923. It was felt 
that a reduction of 50 cents in the 1924 assessment, which would absorb some 
$8,000 of the surplus, would be more helpful to the farmers at this time. 


CANADA LAND AND IRRIGATION COMPANY 


This has again been a good year for the farmers under this project, the 
crops harvested being above the average. Weather conditions were particu- 
larly favourable, the precipitation during the growing season being well dis- 
tributed. The records of rainfall in inches at Vauxhall from May to Septem- 
ber were:—May 1.65, June 5.96, July 2.85, August 1.74, September 0.11, a 
total for the period of 12.31 inches. The frost-free period extended from May - 
- 28 to September 10 or 105 days, as compared with 1386 days in 1922. The 
climatic conditions throughout the whole district were particularly favourable, 
there being very little wind and sufficient ‘rainfall to raise a good crop on dry 
land. On the irrigated lands there were 10,373 acres cropped, of which it was 
only necessary to irrigate 6,815 acres. Of the total cropped area 4,965 acres 
were seeded to wheat and yielded an average of 26.35 bushels per acre. At — 
an average price of 70c. per bushel this crop realized $91,585 equal to a per 
acre value of $18.44. The second largest acreage was alfalfa hay with 1,463. 
acres yielding 4,390 tons or an average of 3 tons per acre. At an average mar- 
ket price of $8 per ton, this crop, therefore, represented a per acre return of $24 
or a total of $35,120. The area seeded to potatoes was only 86 acres this year 
and the average per acre yield was 219 bushels. The prevailing market price 
averaged 5lc. per bushel, representing a per acre return of $111.70. The 
total estimated value of the crops grown on the 9,647 acres which were recorded 
was $196,916.25 which represents an average per acre return of $20.41, as com- 
pared with $27.73 in 1922, $23.80 in 1921 and $30.86 in 1920. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


The construction of this project was completed about the end of May, 1923, 
and the official opening was aniounced to take place at Keho Lake reservoir 
on Saturday, June 16. Unfortunately an unprecedented flood in the Oldman 
river on June 1 and 2 caused such serious damage to the headworks, to the first 
one and one-half miles of the main canal, and to the flume across the Oldman 
river that the opening ceremony was indefinitely postponed. The damage thus 
created was not repaired until September 30. Water was again turned into 
the system on October 3 and authority was given to divert until the 15th. 
Owing to an exceptionally open fall, and the urgent requests of the farmers 
for water for fall irrigation and stock-watering ponds, the system was operated 
until October 29. The total cost of repairs necessary to restore the works and 
render them safe for operation was $81,500. The total amount expended on 
construction to December 31, 1923, was $4,097,614. The number of acres 
irrigable in the district is 104 846. The area actually irrigated during the past 
season was 6,963 acres. 

An active land settlement campaign is being conducted by the Irrigation 
Council of Alberta with a view to assisting the farmers to dispose of their 
surplus irrigated lands. Agents have been sent to Europe and good progress 
is being reported. 7 

UNITED IRRIGATION DISTRICT 


Construction work on this project was completed during the early part 
of August, 1923, and a final inspection of the works made during the same 
month. An additional area of 2,163 irrigable acres has been taken into the 
district during the past year, and a court of revision under the provisions of the 
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Irrigation Districts Act of Alberta is to be held in the near future. This court 
of revision will deal with all the lands in the district which have been affected 
by the reclassification survey. The original estimated irrigable area in the 
United District was 28,093 acres, whereas under the reclassification this area 
will be increased to 33,995 acres and including the extension the total irrigable 
area will be 36,158 irrigable acres. The district’s bond issue was $550,000, 
and there has been expended up to December 31, 1928, $417,184 on construc- 
tion. The yearly statement shows a very satisfactory condition with a consider- 
able bank balance at the close of the year. Water was turned into the system 
on July 17 for the purpose of priming canals and puddling structures. Favour- 
able weather conditions prevailed during the month of October and 3,000 acres 
of stubble and summer-fallowed land were fall irrigated. 


NEW WEST IRRIGATION DISTRICT 


The necessary works in connection with this district were constructed 
during the summer, the earth-work being let in small contracts to the resident 
farmers. Good progress was made and the entire excavation work was com- 
pleted by the end of July. Construction of the necessary timber structures 
was carried out at the same time and the whole system completed by the 
middle of August. The total cost of excavation for the distributing system 
was $12,301, representing 65,645 cubic yards at 183 cents per cubic yard. This 
cost included the necessary culverts and fencing. In the timber structures 
169,285 feet board measure of lumber were installed at a cost of $79.40 per 
thousand, representing a total expenditure of $13,437. Some water was turned 
_ Into part of the system early in July but very little was used for irrigation 
purposes as the district was favoured with generous rains at beneficial intervals. 
Although good crops were harvested without irrigation, most of them would 
have been greatly benefited, and yields increased had some additional moisture 
been applied when the grain was heading out. The farmers in this district are 
not familiar with irrigation, and without some practical demonstrations or some 
instruction in the most economical methods of land preparation, application of 
water, and crop rotation, the process of development from dry to irrigation 
farming methods is bound to be slow. 

There are 4,500 irrigable acres in the district, 21 miles of constructed canal 
and 29 water-users. During the past year only 40 acres were actually irrigated, 
-—mostly in the fall for the 1924 crop. The bonded indebtedness on the 31st 
of December, 1923, was $209,500 which represents a per acre charge of $46.55. 
The following trustees are at present representing the district:—Mr. Percy 
Love, chairman; Mr. Charles Watterburg, secretary, and Mr. C. W. Gray, 
trustee. 

The water supply is obtained from the Bow river, and is diverted through 
the works of the Canada Land and Irrigation Company. The point of diver- 
sion from the company’s main canal is on the NE.4 of section 36, township 13, 
range 17, west of the 4th meridian. 


LITTLE BOW IRRIGATION DISTRICT 


Construction of the headworks and necessary river protecting work in 
connection with this project was undertaken during the winter of 1922-23. 
The excavation of the section of canal to connect with the channel of the 
Little Bow river was built during the spring and summer. Water was first 
turned into the system from the Highwood river on the 6th of September and 
a thorough test of the works made and canal capacity tested. 

On June 1 an exceptional flood in the Highwood river caused some damage 
to a portion of the headworks. The concrete slab protecting the embankment 
on the downstream side of the headgates was partly destroyed. The whole 
of the diversion headworks was completely submerged for a period during the 
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peak of the flood. Some damage was caused to the partially constructed canal 
and a great deal of silt deposited. A bank of gravel and silt was also deposited 
in front of the headgates—high enough to entirely cut off the supply at low- 
water stage of flow. 

The 50 cubic feet per second from the Highwood river originally licensed 
to the Government of the province of Alberta for the domestic and stock- 
watering requirements of the settlers along the Little Bow river, will now, by 
arrangement with the district be diverted through these works. 

Although the diversion works of this project are now complete, and water 
can be diverted into the Little Bow river, none of the individual irrigation 
schemes have been constructed. The past season was the first for several 
years that the farmers of this new district received sufficient rainfall to ensure 
a crop. Their whole efforts were, therefore, centred upon making the most 
of these favourable conditions, and consequently decided to suspend any work 
entailing further financial outlay until after their harvest had been assured. 
It is fully anticipated that the majority of these individual pumping schemes 
will be installed before the coming summer. 


MOUNTAIN VIEW IRRIGATION DISTRICT 


A petition for the formation of this district was made to the Provincial 
Government on the 3rd of March, 1922. A reconnaissance survey was made 
by the Reclamation Service during the season of 1922, and the project was 
found feasible for the diversion of water from the Belly river on the SW. 4 of 
section 33, township 1, range 28, west of the 4th meridian, for the irrigation of 
2,500 acres. Notice of the petition for the formation of the district under the 
provisions of the “Irrigation Districts Act” was published in the Alberta 
Gazette of April 30, 1923. An allocation of 4,000 acre-feet for the district 
was made by the Minister of the Interior from the Belly river and memorials 
and plans approved. ‘The official order for the formation of the district and 
the appointment of the three trustees was published in the Alberta Gazette 
of August 15, 1928. This project is now under construction. 


SOUTH MACLEOD IRRIGATION DISTRICT 


Further progress in connection with the construction and development of 
this project is being held in abeyance by the provincial authorities until the 
surplus irrigated lands in the districts already constructed have been settled. 
No effort has been made by the district officials to finance the district without 
a provincial guarantee. 


MEDICINE HAT EASTERN IRRIGATION DISTRICT 


It was pointed out in last year’s report on this project that as the Pro- 
vincial Government declined to pledge the credit of the province for the security 
of the district’s bonds, the district should be given an opportunity to obtain 
outside financial assistance. It was, therefore, decided to allow a reasonable 
period to elapse before taking steps towards cancellation of the water reserva- 
tion. In May, 19238, at the special request of the trustees of the district an 
extension of six months was granted in which to afford an opportunity for a 
further investigation by the responsible provincial minister. In July, 1923, 
after inspecting some of the lands affected, the minister expressed his willing- 
ness to present to the government of the province the request of the parties 
interested, for a guarantee of debentures for either the Bullshead Creek or 
the Ross Creek section of this project, purely for experimental purposes. It 
was ultimately decided that the Bullshead Creek section of the project should 
be the one to be recommended for assistance. It is not probable that any 
action will be taken towards the development of the Ross Creek portion of the 
project until the results of the experiment on the Bullshead Creek section have 
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been studied. Under the circumstances, and owing to the fact that other 
applications for water on Ross creek were being held in abeyance, the district’s 
reservation of this source of supply was recommended for cancellation. In 
fairness to those of the original petitioners whose lands were to be served by 
the development of the Ross Creek section, it has been provided, that before 
cancellation be made effective, an investigation shall be made to ascertain the 
economic feasibility of developing individual schemes. 

As the lands included in the original Bullshead Creek project were mostly 
held by non-residents and were generally unoccupied and undeveloped, the 
resident owners on adjacent lands asked the department to make a further 
investigation with a view to the inclusion of their lands. A new survey was 
made, and it was ascertained that lands lying to the north of those originally 
included in the district and held by resident owners, could be economically 
served. A petition for change of content under Section 161 of the Irrigation 
Districts Act of Alberta was, therefore, circulated and the necessary percentage 
of withdrawals, to comply with the provisions of the Act, obtained. As soon 
as the other requirements of the Irrigation Districts Act have been complied 
with, a recommendation for the consent of the Minister of the Interior for 
the necessary amendment to the original reservation of water will be made. 


MEDICINE HAT SOUTHERN IRRIGATION DISTRICT 


Some further surveys and studies regarding the reservoir possibilities in 
the Sevenpersons drainage basin were made during the early part of the year. 
From these studies it was ascertained that a storage reservoir of 13,200 acre- 
feet could be created in Robinson valley at an estimated cost of $6.21 per 
acre-foot stored. The total cost of this proposed project, including construc- 
tion of diversion headworks, carriage canals, organizing expenses, interest 
charges, engineering and contingencies was found to amount to $130,560 which 
worked out at $43.52 per irrigable acre. This estimated cost for a partial duty 
scheme, which would furnish a depth of from 14 to 18 inches of water on the 
land, in seven out of nine years, might have been considered  satis- 
factory under certain conditions. In this particular. case, however, it 
was found that the proposed Robinson Valley reservoir would inundate 1,787 
acres of fair natural hay lands, and would seriously affect 800 acres of very 
valuable naturally flooded hay lands. In all, 2,587 acres of productive lands 
would be rendered practically valueless in order to benefit only 3,000 acres 
of arable land lying further to the northeast. Furthermore, the owners of the 
hay lands affected intimated they would strenuously oppose any scheme which 
would deprive them of the benefits which their lands now receive from natural 
flooding. It was, therefore, considered that the scheme was neither economi- 
cally feasible nor justifiable and the application was duly cancelled. As nine 
subsequent applications have been received from private individuals to develop 
small irrigation schemes from the available waters of this drainage basin, it 
would appear, that the water will be put to beneficial use in the near future by 
the owners of riparian lands. 


ROBSART-VIDORA IRRIGATION DISTRICT 


The application for the formation of this district was published in the 
Saskatchewan Gazette of June 15, 1923. By a vote taken on October 13, 1923, 
the electors declared themselves unanimously in favour of irrigation. The 
necessary ministerial order for the erection of the district, giving its name, 
content, date and place of election, and the names of the trustees was pro- 
mulgated on December 5, 1923, and appeared in the Saskatchewan Gazette 
on December 31, 1923. 
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PROPOSED IRRIGATION DISTRICTS 
LETHBRIDGE SOUTHEASTERN PROJECT 


A full description of this project accompanied by maps and cost estimates 
was published in the annual report for the year 1921-22. <A further report 
dealing with a number of extensions and revisions also accompanied by a 
revised estimate of cost was published in the annual report for the year 1922-23. 
In his report on this project Mr. D. W. Hays, who was employed by the 
Dominion Government in the capacity of consulting engineer, pointed out the 
advisability of investigating the possibilities of storing water on the Milk river 
in Canada for the purpose of conserving Canada’s share of the flow of that 
stream and suggested a site in township 2, ranges 18 and 19, west of the 4th 
meridian. A survey was made of this site during the past year. A complete 
plane-table survey wus made of both the north and south forks between the 
elevations of 3,520 and 3,630 feet, and a number of cross-sections made of 
possible sites for a dam. This survey was commenced on November 27 and 
completed on December 22. During this period the party plane-tabled 4,000 
acres of the valley. 

This site could be developed to a capacity of 153,850 acre-feet at a full 
supply elevation of 3,630 feet. At this capacity the superficial area would 
be 3,913 acres, and a dam of 1,250 feet crest length with a maximum height 
of 110 feet would be required. From a study of the water supply of the Milk 
river it is considered that a capacity of 30,000 acre-feet would be the most 
economical development, and the design of dam and cost estimates have been 
based on this. The superficial area at this capacity is 1,347 acres, the crest 
length of dam 960 feet and the maximum height 67 feet. The estimated cost 
of the proposed development up to 30,000 acre-feet is $343,646 or at the rate 
of $11.45 per acre-foot. 

It is proposed to incorporate this reservoir in the development of a project 
to irrigate 17,000 acres in the Warner district. Plans and estimates have been 
prepared for this scheme and are referred to under separate heading. 

Certain areas included in the Lethbridge Southeastern project have been 
formed into districts, but very little progress has been made with the organiza- 
tion during the past year. 


THE SOUTHERN IRRIGATION DISTRICT 


The order for the erection of this district was published in the Alberta 
Gazette on March 31, 1920. No progress was made, however, on account of 
the difficulty of procuring a water supply, except as a part of the Lethbridge 
Southeastern project. When, however, by an order of the International 
Waterways Commission, dated October 4, 1921, a definite apportionment of 
the waters of the St. Mary river between the United States and Canada was 
effected, a tentative agreement was reached between the Canadian Pacific 
Railway Company and the farmers of this district, whereby the company 
would sell to new districts 100 second-feet or less at $4,000 per second-foot to 
be delivered by the company into the ditches of the districts. The company 
also agreed to make a charge of $112.50 per second-foot for maintenance and 
operation, the new districts to take over all old water-users, and pay to the 
company 66 per cent of the amount collected under the existing agreements. 

Petitions have been submitted to the Minister of Railways and Telephones 
of the province for the withdrawal of certain lands in the Southern Irriga- 
tion district, and also for the erection of the proposed Magrath and Raymond 
districts with a view to procuring a water supply from the Canadian Pacific 
Fae Company and constructing a system of canals to supply the lands 
with water. 
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THE PROPOSED MAGRATH DISTRICT 


It was originally ike intention to form into a district all irrigable lands 
to the west of Pothole coulee. in townships 5, 6 and 7, ranges 21, 22 and 23, 
and petitions for the erection of this proposed district were submitted to the 
Minister of Railways and Telephones of the province. Before further action 
could be taken, however, it was necessary to investigate the possibilities of 
including certain lands in townships 4 and 5, ranges 22 and 23, south of the 
main canal of the Alberta Railway and Irrigation Company, which the owners 
were desirous of having included. A survey was accordingly made of these 
lands, and it was detremined quite feasible to reach them from a lateral taking 
out of the main canal cf the Alberta Railway and Irrigation Company’s system 
just above the town of Spring Coulee. The estimated irrigable area under this 
or the area for which petitions have been submitted is 2,442 acres. It is 
probable that a petition for the erection of a district composed of these lands 
will be submitted to the Minister of Railways and Telephones of the province 
and that this scheme will be constructed in the near future. 


THE PROPOSED RAYMOND DISTRICT 


It is proposed to form into a district those lands in township 6, ranges 
19, 20 and 21, under the Raymond and Stirling lateral of the Alberta Railway 
and Irrigation Compary which require an additional water-supply. A petition 
for the exclusion of all such lands from the southern district has been sub- 
mitted to the Minister of Railways and Telephones of the province and also 
a petition for the erection of the Raymond district. 


THE PROPOSED WARNER DISTRICT 


A petition for the erection of this district was submitted to the Minister 
of Railways and Telephones of the province on February 20, 1920, but no 
progress has been made since that time. 

The construction of the proposed reservoir at the Milk River forks would 
create the necessary water-supply for about 17,000 acres in this district. Plans 
have been prepared of a scheme to irrigate this area from Milk river and cost 
estimates completed. The plan of development contemplates the use of the 
Old Milk River diversion canal constructed years ago by the Alberta Railway 
and Irrigation Company. It is estimated that the reconstruction of this 
canal will cost $106,850. The irrigable area which it is proposed to serve is in 
townships 3 and 4, ranges 16, 17 and 18, west of the 4th meridian. The lands 
are rolling but have a good general slope toward the northeast. The tract is 
exceptionally well served with natural watercourses draining to Verdigris 
coulee, and the district has been reported as generally free from alkali. 

The estimated cost of the proposed scheme is $629,419 which is at the rate 
of $37 per irrigable acre. This cost, however, does not provide for leasing or 
otherwise procuring the right to the use of the old Milk River canal from the 
Canadian Pacific Railway Company. A general plan of this scheme is shown 
on plate 13. 


OTHER PROPOSED DISTRICTS IN THE LETHBRIDGE SOUTHEASTERN PROJECT 


The other districts which have been proposed are the New Dayton and 
Masinasin. No progress has been made with these districts during the past 
year. The lands included can be irrigated only as a part of the Lethbridge 
Southeastern project. 
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RETLAW-LOMOND IRRIGATION DISTRICT 


Full reports of this district have been submitted, and will be found in the 
annual reports of the department for the years 1914, 1918-19 and 1919-20. 

During the year 1922-23 plane-table surveys were completed of the whole 
project. Field work was commenced on May 10 and completed December 2, 
1922. The total number of plane-table days in this period was 752, in which 
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time 227,730 acres were plane-tabled and classified. Besides this work 750 
miles of levels were run and 129 soil samples procured and tested. 
Designs and cost estimates have since been completed for two alternative 
schemes to supply the project with water. | 
First—An extension of the canal system of the Lethbridge Northern 
Irrigation district. 
Second—An extension of the canal system of the Canada Land and 
Irrigation Company. 


Description of Lands.—Lands in this project extend easterly to the limits 
of the Canada Land and Irrigation Company’s tract and westerly to the Little 
Bow river and Buffalo hills. To the south they extend to the Oldman river 
and to the north to the Bow river. ‘The general slope is toward the southeast 
and the principal topographical features consist of two wide depressions which 
traverse the area in a north and south direction. The irrigable lands lie along 
the slopes of these depressions which form the main drainage of the district. 
‘These depressions, however, do not form continuous channels by which waste 
water would immediately be carried off to the rivers, but the beds consist of a 
number of old lake bottoms with ridges or saddles between. One of these 
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depressions heads in section 33, township 13, range 19, and runs southerly to 
a lake bottom in sections 28 and 29, township 13, range 19, thence southerly 
to a second lake bottom in sections 16 and 17, township 13, range 19, and finally 
in a southeasterly direction to a third lake bottom in section 18, township 12, 
range 19. From this point it runs in a northeasterly direction to section 22, 
township 17, range 18, where it empties into the Deadhorse coulee. ‘This 
depression forms the natural drainage of most of the lands to the south of the 
main canal of the Canada Land and Irrigation Company. 

A. second depression heads at Badger lake in sections 31 and 32, township 
16, range 18, and runs southerly to a lake bottom in section 32, township 15, 
range 18. There is a height of-land in this depression in section 19, township 
16, range 18. From section 32, township 15, range 18, the depression continues 
southerly to a second lake bottom in section 20, township 15, range 18, and 
thence southeasterly to a third lake bottom in section 3, township 15, range 18. 
From here it drains in a southeasterly direction to Lost lake. 

It is estimated that under the first alternative the total number of acres 
which can be irrigated is 64,184, while under the second the total number of 
acres which can be irrigated is 55,518. The additional lands which can be 
irrigated from the first alternative are mostly in the Sundial district in townships 
12 and 13, ranges 19 and 20, and include some of the best lands in the project. 
rom the surveys made it was found impossible to reach these lands from an 
extension of the canals of the Canada Land and Irrigation Company. Consider- 
able areas are very flat and although not particularly rough to the eye, have 
so little slope that only a small percentage consisting of. the lower swales can 
be irrigated. The east half of township 12, range 17, has so little slope that 
it is practically all non-irrigable. A considerable area to the west of Traverse 
is rough and not suitable for irrigation while lands to the north of the main 
canal of the Canada Land and Irrigation Company in townships 13 and 14, 
ranges 18, 19 and 20 are very rolling. The best lands in the project are in 
townships 10, 11 and 12, range 17. Lands in townships 16, 17 and 18, ranges 
18 and 19 are only fair. 


Drainage.—During the year 1919 a fairly elaborate system of drainage 
canals was outlined. This scheme necessitates the construction of a great 
many miles of drainage canals throughout the two depressions referred to which 
would finally dispose of the waste water in the Oldman river. Such a scheme 
would be very expensive and add greatly to the tota! cost of the project, and it 
would seem upon a further study of the topography that much of this scheme 
can be elimated by allowing the waste water to accumulate in a number of 
sumps or lake bottoms where it would be taken care of by evaporation. 


“B” Drainage—The natural outlet for. waste water from most of the 
lands to the north of the main canal of the Canada Land and Irrigation Com- 
pany is to Lost lake, a large shallow slough in township 14, range 17, west of 
the 4th meridian. It is proposed to allow the run-off from this area to accumu- 
_late in this lake when it will be disposed of by evaporation. 'The area of Lost 
lake below an elevation of 2,560 feet is 750 acres, and although the actual 
depth is not known it can be safely assumed that the average depth below 
the 2,560 contour is at least 2 feet, making the capacity 1,500 acre-feet. The 
area which will drain to this lake is 26,000 acres, and assuming that the run-off 
will be six per cent of the total quantity of water applied to the land, the 
following table shows the disposition of the waste water from this area. 


Area of lake—750 acres. 
Maximum capacity—1,500 acre-feet. 
Maximum depth—2 feet—assumed. 
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Drainage “B”—Table Showing Run-off to Lost Lake and Evaporation Losses 


Water 
Approx- Approx- 6 p.c. Rate of | Evapor- | in Lake 
imation imation Run-off | Evapor- | ation in | at end of 
ation Ac. ft. Month 


Inches Ac. ft. Feet Ac. ft 
Marys ones oot ie ae eeeieeacieen 2 4,300 260 0:5 375 6 
DUNG? cones icce eee eae 6 13,000 780 0-7 530 250 
JUV cece eek eee ere seme wte ee: 6 13,000 780 0-9 670 360 
Aupiistic ck «ct dee cere one «abcess 2, 4,300 260 1-0 750 0 
Heptembera. = ccs. eae eee os Cneage: 2 4,300 260 0-5 375 0 
October ee Pee, Oa eT Foe ee eee ce ioe, eee 0-4 300 0 
November ek a a es ee ee ee ieee 0-2 150 0 
ecm Here cee ee re an ee Nee ee este ean ree are Seenehters 0-2 150 0 
DATMATY «coe es eee Oa eee een Lee tact sel ae tne eee eetetare ae 0.2 150 0 
February cco. p cc cv cet edee & evneik ae Paciee Stee redicraics es eee Reon een 0-2 150 0 
Maribel Fe ec en rare aks aie ig te ae eee ce ee Oe cen ee 0-2 150 0 
7 A ela ob gars GI nn ral LM Ob AMT hwnd Rear anal Bani ic aed 0-4 30 0 


Evaporation losses based on the maximum area of 750 acres. 


“A” Drainage—The total irrigable area to the south of the main canal 
of the Canada Land and Irrigation Company under the first alternative is 
25,207 acres. About 12,720 acres of this area are on slopes which drain off 
directly to the Little Bow and Oldman rivers. The remaining 12,487 acres 
will drain into depressions which have no outlets. It is proposed to fill up 
these sloughs as follows:— 


Approximate | Approximate |Full Supply 


Location of Slough Area Capacity eve 
Acres Acre feet Feet 
Sec Tp. Rge 
28-29 13 LQTS. ch Poa hcg Leilene ee 210 720 2,690 
8-9-17-16 13 19 AA Cee: NRE Stee bees oh 115 210 2,685 
3-4-9-10 13 LP Mey! NR er POC RR Re RoC. Und ee Rm 150 370 2,685 
35 12 TQ es erected a ccnuslere hee Sa REI TR oc etic a cam 40 50 2,684 
25-26...... 12 10% SUR ed Pc remet oc ae cn ine ee 40 100 2,675 
13 12 1D esas chien ee cere eis ied Saker etches 35 50 2,673 
TOtaloary ee ee sree as aes 590 1,500 
Annua! evaporation from sloughs will be, say............. 000. ceeceeeeees 7,500 ac. ft. 
6 p.c. run-off from 12,487 acres = $6 Os see, Bee eee. eee . 
Surplus capacity. Lose coek cee aie. Conk « che te nice ct Pee ene s vaPae ane eee 6,600 “ 


Although this capacity is much greater than required, it is not possible 
to ensure that any part of the area (590 acres) will not be flooded without 
undue expenditure on ditch construction. It is more economical to purchase 
the whole area than attempt to drain a portion of it by heavy cutting. The 
only construction required for the above scheme is a 2-foot ditch 9,000 feet in 
length between the sloughs in sections 26 and 35, township 12, range 19. 


Sotl—The soil consists generally of a sandy loam, the subsoil being sand 
silt or clay. Out of 176 groups of soil samples tested some 58.5 per cent 
represent negligible or weak alkali to a depth of at least 5 feet; 28 per cent 
contain no alkali to a depth of 3 feet; 11.5 per cent contain no alkali to a depth 
of at least 14 feet. Thus 98 per cent of the soil groups contain less than the 
spurns} limit of alkali while 2 per cent contain alkali to a dangerous 

egree. 


Water Power and Reclamation Service 95 


Water-supply, Oldman River—Studies of the available water supply from 
this stream have been made in previous years in connection with the Lethbridge 
Northern district and the proposed Retlaw-Lomond extension. It has been 
determined that in order to irrigate any considerable area of land in addition 
to the Lethbridge Northern district, storage is required. The following is an 
estimate of the storage capacity available:— 


Semi e eth 1A TOOR. 82-250 VW ELLA Oe nd cca cicie atthesaiea c's 's ced ost ondacstet c, 41,000 ac.-ft. 
Cyaeservolr tpi lO) TREaoe We OL MMOL Shot ei ests ec ode evn c hoes Zone cs 90,000 “ 
Castle River reservoir, tp. 6,-rees. 2-3,,W. oth, Mericy 0: also cies eee sds 30,000 “ 
(CAE VOMMCTOCK: tOa0y.T0O. 2, -VV 6 OLD MCT. hates cs 4 2s bec hee encch sca ees. 40,000 “ 
MOURA eteraee We. teeta a oP RIG Ts AOR REM thee VN bo alse hldaticd De oteea eae 201,000 “ 


The 41,000 acre-feet in Keho lake is used to irrigate the lands of the Leth- 
bridge Northern district, the remaining 160,000 acre-feet are available for other 
lands. With this storage the water-supply of the Oldman river is considered 
adequate for an area of approximately 160,000 acres in addition to the Leth- 
bridge Northern district. 

The estimated area which can be irrigated by an extension of the Leth- 
bridge Northern district is 64,184 acres, making the combined area 169,184 
acres. Assuming absorption losses of 30 per cent at the headworks of the 
Lethbridge Northern project, and an irrigation factor of 80 per cent, the 
requirements would be as follows:— 


VE Speer oe eee ae Re ee xe aah at Plebene Went tec adele ace art ee tadee ox 32,000 acre-feet 
Ls ee et ee ne nn esuitte sae aesiin eaters ie cere cae 97,000 <“ 
RRL Y Sra RA arin ARICA cn tect he Sida tbat « cekeee Mee Store 97,000 “ 
PTO ies aa ee tA Re rs th ay, Se ee bee SOs oe DOU eas 
Menus One esacat a etc tan col ace ce we ee siete Sinmacin ati aks oe ots 32,000 “ 


In order to maintain this supply from the Oldman river during years of 
minimum flow, storage approximately 47,000 acre-feet net at intake is required 
in addition to the 41,000 acre-feet in Keho lake. Allowing 10 per cent losses 
for transportation from the reservoir to the intake, the gross storage capacity 
required is 52,000 acre-feet. To provide adequately for riparian and other 
prior rights it would be advisable to develop the Castle river and Canyon 
Creek reservoirs, the combined capacity of which is 70,000 acre-feet. 

Water-Supply, Bow River—A very detailed study of the Bow River water 
supply has been made which deals particularly with the possibilities of develop- 
ing the proposed Champion and Retlaw-Lomond Irrigation districts. Although 
on account of the very large proportion already made to the Canadian Pacific 
Railway Company and the Canada Land and Irrigation Company, the avail- 
able water-supply from this source is more uncertain than from the Oldman 
river, it is estimated that by utilizing the flood waters there is a sufficient supply 
for 90,000 to 100,000 acres in the proposed Retlaw-Lomond district, and 60,000 
acres in the proposed Champion Irrigation district. 

The estimated area which can be irrigated by an extension of the canals 
of the Canada Land and Irrigation Company is 55,514 acres. The estimated 
irrigable area in this proposed project itself is 203,000 acres, making a total 
combined irrigable area of 258,514 acres. The following storage has already 
been or will be developed for the lands of the Canada Land and Irrigation 
Company :—— 


palce; MeGregor: Teser Voll ths dics Si bod Pee lds ital g aes ce 300,000 ac.-ft. 
Titele DOWITOSCrV Olle aces a hats Pee dln gen so 248 Bees 30,000 “ 


SDotel sare ees ese is hs Eee. Naha A Re Le 330,000 “ 
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The ultimate capacity estimated by the company for the supply canal 
from the Bow river to lake McGregor is 1,200 second-feet. During the year 
1921 a study was made of the canal system of the Canada Land Company’s 
system for the purpose of determining the cost of enlargement to include the 
lands of the proposed Retlaw-Lomond district. It was estimated that in order 
to irrigate some 100,000 acres in the proposed Retlaw-Lomond district it would 
be necessary to increase the main supply canal to 2,400 second-feet, and the 
Lake McGregor reservoir to approximately 500,000 acre-feet. A revision of this 
estimate based on an irrigable area of 55,514 acres forms part of this report. 
The required canal capacity has been revised to a capacity of 1,755 second- 
feet and the storage capacity to 400,000 acre-feet. These capacities are con- 
sidered ample to provide for the additional area in the proposed Retlaw-Lomond 
project. 

Canal Design—The main and branch canals have been designed for a 
maximum requirement to serve 50 per cent of the total area with 6 inches of 
water in a period of 15 days. Absorption losses have been estimated at the 
rate of 6 second-feet per million square feet of wetted area. A co-efficient of 
roughness “N” equal to 0.025 was allowed for all canals of bed-width of 16 
feet or less and Q.0225 for canals of greater bed-width. Grades were used 
limiting the velocities in canals from 1 to 3 feet per second. 


Extension of Lethbridge Northern Canals—The proposed point of diver- 
sion from the canal system of the Lethbridge Northern project is from the 
Albion Ridge branch in the SE. + section 31, township 11, range 21, and it is 
proposed to enlarge this branch from Keho lake to the above point by 780 
second-feet. From here the water will be turned into ‘a natural watercourse 
and dropped down to the NE. corner of section 36, township 11, range 21. The 
total fall in this watercourse is 249 feet, and it is proposed to construct ted 
drops for the greater portion of this fall. From this point to the SW. + of sec- 
tion 15, township 13, range 20, where the south branch takes off, the canal 
has been designed to carry 777 second-feet as far as the Little Bow crossing, 
and 735 second-feet from there to the division gates at the south branch. The 
valley of the Little Bow river is crossed in sections 8 and 16, township 138, range 
20, by means of an inverted syphon consisting of a single steel pipe ten feet 
in diameter carried 6n concrete supports spaced at sixty-foot centres. The 
total length of the syphon will be 5,925 feet and the maximum pressure head 
230 feet. From diversion gates in the SW. 4 1 of section 15, township 13, range 
20, the main canal runs in a northerly fiveeuon crossing over the main canal 
of the Canada Land and Irrigation Company ‘just west of the Little Bow 
reservoir in section 29, township 14, range 20. 

For this crossing it is proposed to construct a 9.5 by 4.66-foot flume 90 
feet in length. The main canal carries the supply for 5,297 acres to the south 
of the main canal of the Canada Land and Irrigation Company, and 38,986 
acres to the north of this canal. Its capacity at a point in section 33, town- 
ship 14, range 20, where the south lateral takes off is 486 second-feet. From 
this point north it follows the slope of the Buffalo hills. A railway-crossing 
is required in section 36, township 15, range 20, west of the 4th meridian, and 
25.5 feet of drop in section 28, township 16, range 19. 


South Branch——This canal takes off from the main canal in the Sw. 4 
of section 15, township 13, range 20, and carries the supply for 19,910 acres 
in the area to the south of the main canal of the Canada Land and Trrigation 
Company. It has been designed for a capacity of 222 second-feet at the 
division gates. Between the division gates and the controlling summit in 
section 32, township 12, range 19, 81 feet of drops have been provided to take 
up the fall in this section of the canal. In section 1, township 12, range 19, and 
also in section 8, township 11, range 17, flumes have been provided to carry 
the canal over depressions. 
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Extension of Canada Land and Irrigation Company System.—Two points 
of diversion from this system are proposed, one for the north branch from the 
Little Bow reservoir in section 33, township 14, range 20, and the other for the 
south branch from the main canal in section 8, township 14, range 19. 
North Branch—This canal carries the supply for all irrigable:lands to the 
north of the main canal of the Canada Land and Irrigation Company 
consisting of 36,272 acres and has been designed for a capacity of 415 second- 
feet at fs headgate. From a point on the SW. i of section 2, township 17, 
range 19, to the end cf the canal, the location is the same as for the main 
canal as projected under the first alternative. With the exception of a railway- 
crossing in section 18, township 15, range 19, no special structures are required. 
South Branch—This canal carrics the supply for all irrigable lands to the 
south of the main canal of the Canada Land and Irrigation Company con- 
sisting of 19,242 acres, and has been designed for a capacity of 226 second- 
feet at the headgate. From a point in section 32, township 12, range 19, to 
the end of the canal the location is the same as for the south branch as pro- 
jected under the first alternative and with the exception of the two flumes 
mentioned no special structures are required. 

Cost Estimates——All canals of 25 second-feet capacity and greater were 
profiled and excavation quantities estimated from centre-line cuts. In taking 
out these quantities the transverse slopes were taken into consideration. The 
maximum quantities were estimated, no allowance being made fer overhaul. 
For canals of less than 25 second-feet capacity, the excavation quantities were 
estimated for the balanced sections, and to these 3384 per cent was added to 
allow for ground irregularities. An estimate for fencing all canals of 25 second- 
feet and over has been included, and a telephone system has been estimated 
for the entire lengths cf main canals. The cost for highway bridges on all 
canals of greater bed-width than 10 feet has been prepared in accordance with 
the Provincial Government standard designs and is included in the estimates. 

The following unit prices were used in estimating: 


Ttem Unit Cost Remarks 

Right-of-w Sg CAN AAT ROR Oy ces ee oa dae Settee eat eee & $25 per acre............|Average figure 
Mi Teme CL Vit. <c, tact avant Mera a Mee teste sts: oe ch LO) tee eae Rd Ae, Ae “ = 
CK Cir cL GLO RR MIRON eed Ai a), ears cle cn ehiciward se gataals «ed 24c. per cu yd ee i rar 
ISOMeES Le (POIMOrCed a ons ctaqucn ces acing oe one ees Came emer! S| Exc., back-fill, forms, 
haul, steel, ete. 

ere yal) ee EE Ae es tie lg. Bere Whale fa reo sero 54 4 ls LEA “Sane es . ss 
Pree TD IRCC) Sete eho OO She eRe Org A ee aaa eUspetc Vis coor, wate a, - 
HE UTsT SR Reece, eae ge ee elation A's Siatshie a's LCE S2aper SOs Vd wee... 
Pele Li een Sel esi orc as sean ome aaiuliw Se.st Wwe nine nA S27. per. Mate er airs fa 
DSCC HAVE <i eta RRMA 5 Meco SPR RS A” I a $350)“ eae eee 
12-inch steel pipe Be Par en SRE Teeter ea ne oe $1. et per Jinear foot. 
LS Cia WGD Cott en Fn Reg. Cite DERE oll ANS ce $2.7 iF 
24-inch “ SGA ba Mea eRe KG Ue Se eR ara $3 as ie = 
30-inch .“ EE ORAAY (ANS On fn 2 A ed Melee $4.40 “t % 
36-inch “ ES RR RC en ae he Cag Lene eee $6 .65 pe os 
48-inch “ Nef ia Re a tere ais >. eee AC ae tee OR 312000)" * 


The prices shown for concrete and timber are an average of actual con- 
structional costs for the Lethbridge Northern and United districts. Summarized 
estimate of cost for the development of the two alternative schemes above out- 
lined form part of this report. 

Discussion of Hstimates.——The estimated costs of the alternatives shown 
in the following tables are only the constructional costs to extend the canals 
of the Lethbridge Northern and Canada Land and Irrigation Company‘s 
systems. They do not include the cost of enlarging these systems to provide 
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for the lands of the proposed Retlaw-Lomond district. Considering the water 
supply available at the points of diversion shown from these two systems the 
estimated costs are for the canals necessary to distribute the supply to the 
lands of the proposed Retlaw-Lomond district. Before any such extension 
could be made it would be necessary for the proposed Retlaw-Lomond district 
to enter into an agreement with either of the above districts for the carriage 
of the necessary water supply so that the feasibility depends largely upon the 
terms of such an agreement. 

Approximate cost estimates were made last year for the enlargement of 
the canal system of the Canada Land and Irrigation Company and the Leth- 
bridge Northern Irrigation district. These estimates were made for the 
purpose of determining the comparative costs of supplying the proposed Ret- 
law-Lomond district with water. In preparing these estimates the area 
considered irrigable in each case was 100,000 acres. On this basis the cost of 
making the necessary enlargements to each of the projects was as follows:— 
Enlargement of Canada Land andwltriganion :@ Gee Ua 2 209-345 
Enlargement of Lethbridge Northern Irrigation district TOI BOSS TOS29 

It would be necessary to revise these estimates for the areas which can 
be actually irrigated from each of these systems in order to arrive at a fair 
comparison, but it is obvious in view of the much higher per acre costs neces- 
sary to extend the canals of the Lethbridge Northern district that the most 
economical scheme for the development of the proposed Retlaw-Lomond 
district is through the Canada Land and Irrigation Company’s system. 

There is an area of 8,670 acres which is irrigable from an extension of the 
Lethbridge Northern canals but cannot be reached from the Canada Land 
and Irrigation Company’s system. This area is largely in the Sundial district 
and includes some of the best lands in the project. The following is an estimate 
of the cost to extend the canals of the Lethbridge Northern system to irrigate 
25,199 acres. This is the total irrigable area to the south of the main canal 
of the Canada Land and Irrigation Company which can be reached from an 
extension of the Lethbridge Northern system. 


Main Canal— 
Mxcava tion, 251,000 cy yacmathoace ant to nk ein een eeeene Ee $ 84,312 


Right-olway, (lor serosa tan Jolie thn 4 eae cei | See eee en eee 3,425 

‘Felephone; 1o7/ inlesat anos seme adac ce one kc) an a eee er ee 3,768 

Fencing. 4133/7 milesatipao0 ee enee ik. ce Seantk oe Salem cae eieae ela tee 4,795 

Bridges=2k5 Bt Pod De wee ee eet ee kee iy 2 Fhe Bey 0 aie, eee Ee Oe 7,475 

PAR it Vat oie SOB by, UNS eA tg Page ra ena o12 

CA ah Wasted CR ad, At ON aN UE eel en ee Ts 7 A 8 692 

Ped EGO ch ae ase eee ttecrew tassels teak «dean and em ee ea 64 

INaturaltchannelsecaro l= 21s O;SeGe sO 1-2 linia eiee er ne ere 39,395 

Little Bow & Syphon Peer TSA aN ck L, OREN Yd a i ik iad ek le ee Ay 139,970 
Total: cost moatmeanale.ce Aone c ori o> dees oan eee tee ne ne eee $ 284,408 
South «Bram chiscsiiae eect ie rs eke e ere eee, oc sk ey Aree MONEE ae ee Ee 303, 557 
Laterals se... antiot. Poteet is ote Sedo bE sans ee ie ok st ee ae Deas 
DY ainae@e.. soci he oases Se ke DALE Oe ee ee eens 6,970 
$ 621,969 
Ingineering and contingencies... 22), 10°). Cantons ce res atk om eee oe ee 93,295 
otal’ Costs fc es See e Oe ae kes pe ree ee ae ee $ 715,264 


Cost per acre (25,199 acres) = $28.40. 


Much of the land for which these two projects (the Lethbridge Northern 
district and the Canada Land and Irrigation Company) have -been constructed 
is still vacant and it will probably be many years before these two systems 
will be required to be operated at full capacity. In the meantime a satisfac- 
tory solution may be for either one of these systems to deliver the necessary 
water for lands in the proposed Retlaw-Lomond district in lieu of an equal 
area of vacant land for which the systems have been constructed. General 
plans accompany this report. 
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GENERAL PLAN OF 


RETLAW-LOMOND IRRIGATION PROJECT 


ALTERNATIVE No.2 
IRRIGABLE AREA = 55,514 ACRES 


SCALE OF MILES. 
5 o s 10 20 30 
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To accompany 1923-24 Annual Report 


LEGEND 
Irrigable Area 


Reservoirs Constructed 


Reservoirs Proposed. 
Canals Constructed 
Canale to be Enlarged___. 
Canals Proposed 


ESTIMATE OF COST PER ACRE 
Enlarging 6. b..d 1€0, System . 22. 2. $ 24.60 
Distributary System $ 18.33 
Drainag@ ie eenaa nn. eee oe I ee eee 48 
Storage (included in enlargement of C.L & /.)________ 


Tota/ Cost of Construction per Acre 


B, RUSSELL, J. S. TEMPEST 
Chief Field Inapector. Acting Commis'er of Irrigation & Chief Eng'r 
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DEPARTMENT OF THE INTERIOR, CANADA 
DOMINION WATER POWER AND RECLAMATION SERVICE 


GENERAL PLAN OF 


RETLAW-LOMOND IRRIGATION PROJECT 


ALTERNATIVE No.3 
IRRIGABLE AREA = 25,199 ACRES 


SCALE OF MILES, 
Ss ° Ss 10 15 20 
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To accompany 1923-24 Annual Report 
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Canals to be Enlarged 

Canals Proposed 


ESTIMATE OF COST PER ACRE 


Distributary System - 
rainagé _____-. 


Total Cost of Construction per Acre _.- 


8. RUSSELL J. S. TEMPEST, 
Chief Field Inspector. Acting Commis'er of Irrigation & Chief Eng'r 
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DEPARTMENT OF THE INTERIOR, CANADA 
DOMINION WATER POWER AND RECLAMATION SERVICE? 


GENERAL PLAN OF 


RETLAW-LOMOND IRRICATION PROJECT 


ALTERNATIVE NO. 4 
IRRIGABLE AREA = 19,242 ACRES 
SCALE OF MILES. 
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To accompany 1923-24 Annual Report 


LEGEND 
Irrigable Area 


Reservoirs Constructed _____.____.__________. 


Reservoirs Proposed 

Canals Constructed 

Canalsito ibe Enlarged see. ee ae 
Canals Proposed__......-__._..-__- 


ESTIMATE OF COST PER ACRE 


Enlarging C. L. & |, Co. System ~ . \ 
Distributary System Sb wok - 
, a an 
Storage (included in enlargement of C.L & |.) E P > ie 
Total Cost of Construction per Acre F 
B, RUSSELL, J. S, TEMPEST. 
Chief Field Inspector. Acting Commis'er of irrigation & Chief Eng'r iN SX 4 
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Retlaw-Lomond Irrigation Project—Alternative Scheme Number 1— (Lethbridge 
Northern Extension) 
ESTIMATED CONSTRUCTION Costs OF MAIN CANAL AND DISTRIBUTARY SYSTEM 


Norre.—The point of diversion from the Lethbridge Northern System is at Sta. 154-00, Albion 
Ridge Branch. 


Estimated Cost 
plus 15 p.c. to 
cover Engineer- 


_ No. Item ing and 
Contingencies 
$ cts. 
il Gitemeaiovon. bionsidrengrancn, EIN Ss PrOjGCt he. .cc. seks Ove eek us es maou vo: 1,378 00 
2 Natural channel improvements, Sta. 154-00, Albion Ridge Branch to N.E. 
BENTO IN i cies eee nt ee ie LT eee ee ee 152,937 00 
3 | Main Canal from N.E. 36-11-21-4 to “B” lateral turnout....................... 1,160,269 45 
eet ene eli tora SV StCh: ewacmes anit reererhcler @ 11dhraitrie sp iriaei reg aks «segs edie ee ek 8,163 85 
Rave cs ET ne Ne ahs in die ahs onde a 9.398 85 
6 D a Age, clo ety AOR, at as "ye CT SL ne a ATs Pe tr eG 1 A 387 85 
71 x Se rly: ie mie ee a oe a ne ee ee eee 4,404 00 
§ | FandG. “ OP oo ee Lae al CE Sgn is i ie ee re ee ine nen 85,421 85 
9 | H ve ee es ee Nes Met Se ke Se Ls ie Bm s De FER 926 95 
10 i Ce eM eis ne YY alien ns re tes ee eS, 318 25 
ial Af . Bon big BM satis Bote lisa. AERC ONCE na eRe cone en 332 00 
12 K 7 ere re anrrter torte a manna al ox ele arrdommneeh SS t, So baled Sie eed 26,229 70 
13 ale “a pg Re Wee, PONTE CEN CAR Cat Ih. pera oR ay Cn be ee 6,799 25 
14 | M SRR er a Oi Ree rer Pte rTP ey ARE NGS rete choses 0 Sativa h a vichs 347 05 
15 N oe SRP eh a, ee Ea Tre aA PORE Oe MTT TY one ats wre chiles 4 3,269 45 
1Gesi e SS MT eT CRT a Ecsta ede atl i Teodrrs: sane seb sel Bae, ae 366 10 
17 a ee a ee We Soe ela opita.h as Vote Mellcce teh CLERC oR rae PIPL So ed 8 Ce ene 88,593 30 
18 Q oe Ce eae Cte ga 4 Foon a ei BE PNR gs tot Elis (bt VS sly Sal's ROY See aes MOPS 48 bs 431 15 
Loa ek £ met le a AER RTE Ce Oe cn ia ba SIS Sa ae | a ge aR oe 3,458 55 
2074908 ie Ser RMR ee yea ERE tae re, ERE Che ees Pavol) os pote GEE A 142,983 20 
Pall rls pe Su ree Pelnetr er vie Sra teaeeere). nae eee the Ue et Ie ee a UD My 461 95 
22 ot US: aS Aw cals aly SONAR be Oh 5 No UR re et Nae 822 00 
23 V st 22 os aaah oR Se EN Eee eed i 4 I oe An ee A OES, BEE 24,032 65 
24 W . ame Deret Ck RAAT WE Ae? LR, eT LATER Dee Sab wish has argh biatalare 0; 7/2 00 
Pee SOUE Ae rane lS rel arya eV SUL catine | ac: ? Crd catia cad ei havi & soon eoayois rss oa ww een 349,090 65 
OMe Ase ICCTA O Veer fae eRe eas een ener eee ere ETC po len een aes: 8,015 50 
27 eels TAIT CE... eee see ee ede ee, 2 ted Bete CR Ge hl Canty oe oR Ea Ths cle wbln ws ales 18,843 90 
ROCA Ree sore ae Rone Etre ee de Plt Cook ea ORS eee 2,103,454 45 
Total irrigable area = 64,184-3 acres. ~ Cost per acre = $32.77 


Retlaw-Lomond Irrigation Project—Alernative Scheme Number 2—Diversion 
from the Canada Land and Irrigation Co’s. System 


ESTIMATED CONSTRUCTION Costs or MAIN CANAL AND DISTRIBUTARY SYSTEM 


Marw Canat—SoutH BrRAaNcH Pornt oF DivERSsION—N.E. Suc. 8— Tr. 14—Rae. 19—W. 4th Mer 
Estimated 
Construction 
Costs plus Total Cost 
No. Item 15% for Irrigable per 
Engineering Area Acre 
and 
Contingencies 
| $ cts. Acres $ cts. 
1 |Main Canal—South Branch and ‘‘A’’ Drainage............. 385,945 65 19, 242-0 20 06 
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Main Canat-—NortH BRANCH Pornt oF DiverRstion—LitrLE Bow RESERVOIR 
1° rAS and BuLateral Systems: ccme octet tae eet ee eee 8, 163-85)... ae ee ee Lee 
2G. a SRO DE) SEINE EAGER Oe eS A eae 9, 898.85 ares eae) rere 
3, ND). a i) aw ee ee ed Wet et OF 38 Ta SD. lees fet aie rere eee 
45) Bis Mg Oe EE ERC TORE TERR eh Ek Ly APE ALA04 0013 AME UE See ae ee 
5 |F. and G. ie ae Mae a Sr RS UR NTR, ON ah 89:42 1 ,85- 1882. eee ne ee ener 
Gm H es $8 oe nace Gh oe te latalrlinsamt id cette lle O26: 950 see teeerh ieee lee lipo) ogee pe 
Hilde oe Be. oy SEN eT ee eee Mie coe ee 3 LS V2.5 cee ata hee eae | ees eae 
8 |K. 7 pe NS ee TCM mare sod (i IA! oly AN tng ca 10539325 tle ee oe ee ee |e 
9 IL. 3 UL rie ete Sete en 8c einen se me 2.096: 2512.24.02 ee el cee aoe 

IO. N:; es Be Ey tile, eh ca ae ee a 4 2. BAG G5 al 2 ere een ae eee 
Tie Pe a See / yibetle oan ae ea ee 49960 O52 )e ca be ee ee | ee eee 
12 Re e ole Re nme ie a eR Ao MS ara 2°61 780 Werte tar tee re) Aare 
13 (|S. ag SE sey et ee al es Ree a ee dae be 133;861° 052 er ee ee 
14 Main Canal North Branch—Alternative Scheme No. 2.. 329138 “70 " | Seee aca eeeoe ae: erate 
1524¢ B’ Drainager ss ose <r ene Beene ae re 182843 (OO Wee oes. cae ea | ae nomen 

otali. atace aeteeene en etc aeee 658,483 15 36, 271-7 18205 


CoMBINED NorTH AND SoutH BRANCHES 


South Branch—Complete-te 2 eaten eee eee eee 385,945 65 19 242-05) Sees 


North. Branch=Compléte:.. eee ee ee eee ee 658,483 15 363271" 7.4) eee 
otal 2) 5R ae ie see en eae eee 1,044,428 80 55, 513-7 18 81 


) PROPOSED CHAMPION IRRIGATION DISTRICT : 


It is proposed to form into a district certain lands in townships 14, 15 
and 16, ranges 22, 23, 24, 25 and 26, in the Highwood River Irrigation project. 
A full description of this project was published in the annual report for the 
year 1922-23, but no progress has been made during the past year. The 
estimated constructional cost of the Highwood River project published in the 
annual report for the year 1922-23 is $1,800,823 of which approximately $420,- 
000 is required to cover the cost of canals and reservoirs to the west of the High 
River flume crossing in the SW. 4 of section 17, township 18, range 28, west of 
the 4th meridian, but the possibility of reducing the cost by diverting from 
the river at the above flume was pointed: out. A study is now being made of 
this alternative and cost estimates will be prepared. It is hoped to consider- 
ably reduce the constructional cost of this scheme by such a division. 


NORTH SASKATCHEWAN PROJECT 


This project was fully reported in the annual report for the year 1922-23. 
The possibility of irrigating certain lands along the Rosebud river, Three- 
hills, Kneehills and Ghostpine creeks was pointed out. During the past year 
a reconnaissance was made of this area for the purpose of determining approx- 
imately the extent of these irrigable areas. A fairly large tract between the 
Rosebud river and Kneehills creek below an elevation of approximately 3,100 
feet in ranges 22, 23, 24, 25 and 26, can be reached from the proposed high-line 
canal from the Red Deer river. It is roughly estimated that there would be 
about 130,000 acres of land in this tract which would be benefited by irrigation. 
The soil is light, varying from sandy to clay loam. The tract appears to be 
well settled and is served by the Canadian National railways. Two other 
smaller tracts along Threehills and Ghostpine creeks consist of lands below 
an elevation of approximately 2,950 feet. The character of these lands is too 
varied to make even an approximate estimate of the irrigable contents, but it 
would appear that there would be at least 35,000 acres in each. This makes a 
total irrigable area of 200,000 acres which might be irrigated from the proposed 
high-line canal from the Red Deer river. 
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SURVEYS 


Frenchman River Valley.—Article VI of the Waterways Treaty between 
the United States and Canada provides for an equitable division of the com- 
bined flow of the Milk and St. Mary rivers and their tributaries in the state 
of Montana and the provinces of Alberta and Saskatchewan for the purposes 
of irrigation and water-power, but in-making such equal apportionment the 
article “provides that more than half may be taken from one stream and less 
than half from the other. 

In order to determine the area in Canada which may be irrigated from 
the Frenchman river (one of the tributaries affected) a plane-table survey 
was made of the valley from which lands have been field-classified as irrigable 
or non-irrigable, depending upon the possibility of serving them either by 
gravity or pumping schemes. 

A 10-man plane-table party was employed on this survey. Field work was 
commenced on May 7 and completed November 22. The following is a summary 
of the work completed during the season:— 


Niagara cres DADO ra DLeCl ean on heteete ate atom nat ob sibs ok ea hee ge cede dle Bio's 75,045 
ING bp errOlnan esto evic (sci teemeeent eens settee mere mitre oe et eo acne tee rn er 300 
ING DeHOLslancdarcdebench-m amesrestalolich cee seecc cri aac ers cieieie lie 12 
PUM Derrol SCL shin les LOS Ged <a. em «cris 6 rn etwlra ys aw Mou have coe vowkways 80 
INEM Dp erAOLsinehEClOSs-SeCLlONShhIaAG Omicini aeeee nie eo rate ene coe bes vietctere 53 


‘The elevation of water surface was obtained at the top and bottom of all 
rapids in addition to the water-level at intermediate points along the river. 

The total length of the Frenchman ‘river from Cypress lake to the Inter- 
national Boundary is approximately 280 miles and the total fall in this distance 
776 feet. In making the field classification all lands under projected gravity 
and pumping schemes were classified as irrigable provided the soil conditions 
were found to be suitable. The feasibility of these schemes, however, depends 
not only upon the quantity of water available from the Frenchman river, which 
involves a study of the storage possibilities, but also upon the cost of develop- 
ment and operation of these schemes, and, while it would appear quite feasible 
to irrigate these lands for which a oravity supply is possible, the question of 
pumping requires careful consideration. 

A study has been made of pumping plants and designs and cost estimates 
prepared to show both the capital cost and annual cost of operation of plants 
for irrigation projects of from 50 to 500 acres under total heads of from 5 to 
50 feet. 

Estimates are now being prepared to show the capital cost, and annual 
cost of operation of all schemes both pumping and gravity in the valley and 
a schedule will be completed showing all lands which it is considered economical 
to irrigate. 

Reservoir Reconnaissance:—For the purpose of locating any suitable sites 
where water might be economically stored on the Clearwater and North Sas- 
katchewan rivers a 4-man party was organized. This party commenced field 
work on May 12 and disbanded on October 31. During this period the total 
distance covered by saddle horse and pack train was 1,285 miles. Nineteen 
possible sites were investigated, and sufficient data obtained from which to 
prepare preliminary plans and cost estimates. 

The accompanying map (Plate 18), and table, show the location and 
estimated cost of most of the reservoirs. 
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Reservow Detail—F¥or the purpose of making detailed surveys of those 

reservoir sites which appeared from reconnaissance to require further investiga- 
‘tion a 9-man party was organized, the transport equipment consisting of pack 
train and democrat. 

This party commenced field work on May 7 and completed on November 7. 
During this period topographical surveys were made of over 14,697 acres mostly 
covered with light timber and brush, and 28-2 miles of traverse were run for 
supply canals. The following sites were surveyed:— 

Stony Creek site—tps. 34 and 35, rge. 6, W. 5th M. 

Red Deer and Raven Rivers site—tps. 34 and 35, rges. 3, 4, 5, W. 5th M. 

Clearwater River site—tp. 35, rge. 10, W. 5th M. 


Stony Creek Site—In addition to the proposed Burnstick Lake site sur- 
veyed in 1922-23, it is proposed to create additional capacity on Stony creek, 
in which to store water diverted from the James river, by constructing a dam 
across Stony creek valley about 34 miles below Burnstick lake. A survey was 
completed of this site. 

Since the annual run-off from Stony creek is not in itself sufficient to fill 
these reservoirs a canal was located connecting each with the James river, 
through which it is proposed to divert water from the James river during the 
open-water period each year. ‘The canal headworks consist of a gravity type 
concrete weir with headgates. The length of canal is 24 miles, and has been 
designed for a capacity of 500 second-feet. 

The dam for the Stony creek site has been designed to consist of an earth 
fill with a crest length of 2,150 feet and maximum height of 61 feet. A spillway 
for 1,000 second- feet, and outlet gates of reinforced concrete construction to 
pass 1,200 second-feet have been provided. Three small subsidiary dams have 
been designed to maintain the full ‘supply level. 

Plans and cost estimates have been compiled for all structures. 

The estimated cost of the combined development is as follows:— 


Diversion weir headworks— 


Main supply canal and outlet structures. . eseceee@ 294,650 20 
Burnstick lake reservoir including dam, spillway ay ‘and outlet gates. altatamate 144,167 90 
Stony creek dam, spillway and outlets......>. Get aie avtey eo ciate ate 163, 292 98 
$ 602,111 08 

Engineering and contmgenciesti5 ne... < + ie ee ee ee en eee 90,316 66 
TOtalitics ccs oes ee ee oS a ee ee $ 692,427 74 


No provisions have been made in the above estimate for land damages 
as none of the flooded area has been alienated. 
The total storage provided is as follows:— 


Burnstick Wake: site mat cis oe cts cites fae a a Se see ae tae ieee 40,360 ac.-ft. 
Stony Croek sites e tees ect otha oa. oc ee ae ee eee 89,870 
Total a, Se ea ne ete is, oe ve ad o AER ee te ee 80, 230 ac.-ft. 


Estimated cost per acre-foot storage $8.63. 


Red Deer-Raven River Site—By means of a dam on the Red Deer river 
in section 22, township 35, range 3, west of the 5th meridian, it is possible to 
create a large reservoir in the valleys of the Red Deer and Raven rivers in 
townships 35 and 36, ranges 3, 4 and 5, west of the 5th meridian. A survey 
was made of this site during the past season and plans and cost estimates 
have since been prepared. 

' The dam for this site has been designed to consist of a hollow concrete 
weir 1,500 feet in length with a maximum height of 75 feet. The weir is 
flanked at both ends by earth-fills making the total crest length of the structure 
3,720 feet. Headgates have been designed to discharge 2,275 second-feet or, 
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the estimated capacity of the main canal of the North Saskatchewan project, 
under a head of 5 feet. 

This dam would cause back-watering for a distance of 13 miles with an 
average width of approximately three- -quarters of a mile flooding 7,334 acres of 
fairly good agricultural land mostly in the valley of the Raven river. The 
estimated capacity is 152,000 acre-feet. 

In connection with the North Saskatchewan project whether storage is 
created on the Red Deer river or not, a diversion weir is required on the river 
to elevate the water into the proposed diversion canal. In estimating the cost 
of the proposed storage a weir of just sufficient height to turn water into the 
proposed canal was first estimated and this cost deducted from the total cost 
of the higher dam in order to arrive at an estimated cost of storage created by 
building the higher dam. 

The following is the estimated cost of the Hey lenient: — 


Cost of storage, dam, headworks, land damages, etc...................25. $ 6,462,515 84 
Cost of diversion weir, headgates, TA MCCIAIN Gees CLOmre eee es: te 859,415 31 
Ost OLeLOrsr cen sate ae SU, oer et Site Pane ity, BO set Oe 5,603,100 53 
See tOLeLOrara ner ACTO1OOts asuaeics . octets ween ine et elects 36 86 


Clearwater River Site—The location of this site is at the “Gap” on the 
Clearwater river in section 2, township 35, range 10, west of the 5th meridian. 
The survey was made during the past season and plans and cost estimates 
have since been completed. 

It is proposed to construct a rock-fill dam with a maximum height of 148 
and crest length of 2,135 feet. The design provides for a spillway 600 feet in 
length capable of passing a flood of 30,000 second-feet. The outlet structure 
consists of three 4-foot diameter pipes through the dam at river level operated 
by gates. The structure has been designed for a capacity of 1,245 second-feet. 

The construction of this dam would create storage capacity of 157,202 
acre-feet, and would cause back-watering for a distance of 44 miles at a maxi- 
mum width of approximately 12 miles. The area which would be flooded 
consists largely of meadow flats and burned timber lands and the resultant 
damage would be negligible. ‘The site is wholly in the forest reserve so that 
no charge has been made in the estimates for damage to lands. 

The estimated capacity of this site is 157,202 acre-feet. The estimated 
cost is $2,482,614.70 or at the rate of $15.79 per acre-foot. 


ALKALI TEST PLOTS AT MAPLE CREEK, SASKATCHEWAN 

The location and arrangement of the plots, the purpose of the investigation, 
method of conducting the farm operations, irrigation, alkali tests, the collection 
of meteorological data, etc., have been fully explained in detail in the annual 
report for 1922. All work was conducted in a manner similar to that of 1922, 
as it is the intention to make no material changes in operation throughout the 
period of the test. 

The following table gives the dates of irrigations, the precipitation and 
the yields per acre:— 


Irrigation De | 


Plot ——_____—_—_—_—— Duty : Total P Yield 
Area |Date and Depth in ac.-ft.| of tae Depth ae VO ner 
Acres |__| Water = Ree’d. eg Acre 
Apr. 14 | June 2 | July 2 nok 
Ae: gr a) Pee oes) 2 hips 0-029 0-50 0-33 0-33 1-16 “94 2-10 2-24 | 0-66 T. 
eee LS near. ae ee 0-029 0-50 0-33 0-33 1-16 0-94 2-10 2-14 | 0-55 T. 
ee oes crite Wate a 0-029 0-50 0-33 0°33 1-16 0-94 2-10 2720 | 1°27 T. 
POSE AB tea eh vit LRT aS IR 0-029 0-50 0°33 0-33 1-16 0-94 2-10 2-10 | 0-82 T. 
Sai ae oe ROE ee 0-026 0-50 0-33 0-33 1-16 0-94 2-10 2-22 | 20-1 Bus. 
5 eee ts th ta eter nea ne Sn 0-026 0-50 33 33 1-16 0-94 2-10 2-17 | 26-6 Eus. 


Norte.— Yield of straw upon plot C=1-33 tons per acre. 
« 46 D =] 1-69 “cc 6“ 


108 Department of the Interior 


' Evaporation, Precipitation and Temperature Records at Maple Creek, 
Sackatchewan, for 1923 


Mean 
Month Evaporation Precipitation Temperature 
inches inches for month 

AYN TS S8C4 ARG Rl AS EE SSI d's 0 CER aes DR ete a 4-4 0-39 41-0 
1 Ey Se geen OE OPN: LER SO REC i TSH” ay UPN J 6-3 1-00 53°6 
ET hate wie iea aN aire inkl? te MN Ard  Soik oBMTaRCg O ee pt fads NEN fa 5+5 4-46 61-5 
Tul ye eae Ss Tae a a oe ae Ee 5:5 4-53 66-5 
PN ee ee nL eee rere Wee oven merger, totes sve attr ool fi rs 5-4 0-64 61-2 
Sept ge soe et ree tated a. oS ead apo aki, See acer Peep ena 4-8 0-08 54-4 
OG. THRE GTS, ARR Se ape ee ee ee eae 2-1 0-24 44-3 
TotalvApril-Sépta. tei vise oe eb ae eee a ae 31-9 L110 ei ac 7 ree 
Average.A pril-Septe a fous oe i Oe eee Se ick ee eee 56-4 


Notze:—Only averages and totals for period April to Sept. used so that records can be compared with 
other published records. 
Date of last frost May 18, temperature 27° F. 
Date of first frost Sept. 12, temperature 30°F. 
Number of days between frosts=117. 

The first visit for the season of 1923 to the plots was made on April 14, 
and the following observations were made:— 

Plots “A” and “F”.—The soil was somewhat checked, the cracks being 
about 4 inch wide. The grass was just turning green at the base of the plants. 
The dykes around plot “A” were in places almost white with alkali, while 
those around Plot “F” had some alkali at the base. There was no evidence 
of alkali upon the soil. 

Plots “B” and “E”.—The surface soil was soft and mellow. There were 
no traces of alkali upon the soil, but some could be Ballasts in spots upon the 
base of the dykes. 

Plots ‘C” and “D’’.—The soil was very mellow and there was no alkali 
showing except a little upon the base of the dykes. 

At the time of this visit soil samples were taken of each plot in the usual 
manner. After these samples were taken a 6-inch irrigation was applied to 
all the plots. A second visit was made to the plots April 28. The plots were 
harrowed before seeding and also received a light harrowing afterwards. Mar- 
quis wheat from the station at Brooks, Alberta, was seeded with a single disc 
drill at the rate of 14 bushels per acre. Since the grass upon the plots “EK” and 
“F” was coming up in bunches with bare spaces between, averaging about one 
square foot in area, the soil was stirred up with a rake and seeded with rye 
grass broadcasted 6 pounds to the acre. The second irrigation was applied 
June 2. The following observations were noted:— 

Plots “A” and “F”’.—The grass averaged about 6 inches in height, it was 
beginning to thicken and to spread over the bare spots. The soil in its natural 
state is only partly covered with grass and here and there a bush of grease wood 
and sage. If it is irrigated each season the native grasses, such as blue joint, 
gradually spread until the soil is covered with a heavy growth which in time 
becomes sod bound and requires to be broken up. 

The soil is somewhat cracked. These cracks were in places three-quarters 
of an inch wide and 6 inches deep. 

Plots “B” and “k”’.—The grass averaged 10 inches in height and was very 
green with a vigorous growth. That along the foot of the dykes was about 
15 inches in height. .The grass seed that*was sown April 28 was not yet show- 
ing. The surface soil was checked slightly although moist about one-hali 
inch underneath. The cracks were one-eighth inch wide and one-half inch 
deep. 
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Plots “C” and “D”.—The soil was lightly checked in figures about two 
inches square, though moist’ below at a depth of one-half inch. » The: surface 
was baked about one-quarter inch in depth, but it crumbled easily between 
the fingers. The wheat was backward and patchy. Part of it was just coming 
through the ground, while some was about 4 inches in height. It is probable 
that the thin crust upon the surface had a retarding effect upon the growth. 
The plots received at this time a 4-inch irrigation. The month of June was - 
very wet so that the last irrigation was deferred until July 2, whcn another 
depth of 4 inches was applied. 

The observations for each plot on July 2 were as follows:— 

Plots “A” and “F’.—The grass averaged slightly over a foot in height 
with foxtail appearing to predominate. The soil was badly cracked. The old 
- trail crossing the plots was still quite bare. 

Plots “B” and ‘“E”’.—The bromus and rye grass averaged about 30 inches 
in height with the bromus predominating. The growth also appeared heavier 
in plot “B” than in plot ‘“ E” due to the larger bare places in the latter. The 
soil was slightly checked. 

Plots “C” and “D”.—The grain was uneven and averaged about 18 inches 
in height. The unevenness in the stand may be partly due to the same causes 
which produced bare piaces in the original virgin conditions of the soil. The 
stand, however, was much superior to that of the previous year. 

On July 30 the grass plots “B” and “E” were cut. The grass averaged 
about 36 inches in height, with the bromus predominating. ‘The yield was 
heavier in plot “B” than in plot “E.”’ The western rye seed planted April 28 
in these two plots was not yet in evidence. Probably it will be dormant until 
next spring and then germinate. The vigorous growth of the brome grass 
bears out the result of observation in this district that it appears to be a very 
hardy grass, and seems to thrive where the conditions are at all favourable. 

The wheat was cut and stooked August 20. It stood about 3 feet 8 inches 
in height. The stand was generally light, although in places excellent; the 
yields are given in the above table. The space between plots “C” and “D” 
and the west. end. of the lots was seeded in 1922 to sweet clover. It was given 
no attention nor any water until this season when two irrigations were applied. 

A very good catch was obtained and the sweet clover along the edge of 
plots “C”. and “D” became quite vigorous as a result of sub-surface irrigation 
from these two plots. The clover was cut before it had a chance to go to 
seed. The conclusion to be derived from this experiment is its vigorous 
growth in this soil. One plant was dug out by the roots, and the main stem 
was over one inch in diameter and penetrated the ground to a depth of 20 
inches. Obviously this makes an excellent plant to use in building up this 
soil to a higher state of fertility. 

The following observations were noted for this season’s crop:— 

1.—The soil bakes readily after irrigating. Cracks soon open up in the 
soil increasing the surface area exposed to the dry air with an increased loss 
in soil moisture. 

2—The surface baking and cracking is extremely bad upon the unculti- 
vated natural grass plots, less upon the plots seeded to grass and least upon 
the cultivated plots seeded to wheat. 

3.—Ploughing and seeding to cultivated grasses produces a heavier yield 
than leaving land in its virgin state and depending upon native grasses. 

4.—Surface cultivation conserves moisture and therefore increases plant 
growth. 

5.—The idea early entertained by engineers in charge of the work in the 
Maple Creek district, that such heavy soils could probably not absorb more 
than an annual 12-inch application of water is not substantiated by results 
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thus far obtained. Fourteen inches is now being applied to the plots and this 
amount appears inadequate for a soil so lacking in humus and soil fertility, and 
subject to surface cracking and baking with a resultant high loss in evaporation. 
6.—A deep rooted plant which draws its nourishment and moisture from 
the lower depths seems more vigorous upon such heavy soils subject to surface 
cracking and baking than shallow rooted plants. 

Conclusion.—It would be rather premature at this time to attempt to draw 
definite conclusions regarding the productivity of such soils under irrigation. 
The results thus far are encouraging, when the deficiency in humus in the soil 
is taken into consideration. It would appear at this time advisable to attempt 
to improve the fertility and texture of the soil in plots “C” and “D” and 
probably “B” and “E” by growing sweet clover or alfalfa if it will thrive 
in this soil. 


REPORT ON Duty oF WATER INVESTIGATIONS FOR 1923 
BROOKS IRRIGATION EXPERIMENT STATION 


Climatology.—Climatic conditions at Brooks during 1923, April to Septem- 
ber inclusive, are characterized chiefly by added precipitation received during 
the month of June. Favourable distribution made this precipitation particu- 
larly effective. With the exception of certain seed crops, however, the total 
amount received was inadequate for economic crop production and where not 
supplemented by sufficient irrigation, yields obtained were very low. ‘The 
season, owing chiefly to the amount and distribution of rainfall, was unfavour- 
able for alfalfa seed production. 

Mean temperatures for the most part varied little from average for the 
past eight years. The frost-free period for the season was 105 days and the 
period from the last spring to the first fall killing frost was 127 days. The 
early frost in September ruined much late alfalfa seed. 

April—lLow temperatures and several snow flurries prevented work on the 
land during the first half of the month. The mean maximum temperature was 
60.1°, the mean minimum 26.6° and average mean was 43.4°. The average 
mean temperature for April during the past eight years was 42.1°. Field 
operations commenced at the station on the 14th and the first seeding was done 
on the 23rd. The total precipitation for the month was 0.78 inch of which 0.52 
was received on the 29th. Evaporation for the month was 3.7 inches, which is 
1.04 inches above the average for the five preceding years. 

May.—The average maximum temperature for May was 68.7°, the average 
minimum 37.9° making an average of 53.3°, 14.5° of frost which was recorded 
on the 17th damaged peas and other less hardy crops to some extent, otherwise 
conditions for plant growth were favourable. Total precipitation for the month 
was 0.90 inch. Total evaporation was 4.89 inches. 

June.—The total rainfall recorded during June was 4.19 inches. The mean 
minimum temperature was 49.6°, the mean maximum 74.2° and the average 
was 61.9°. Total evaporation was 3.22 inches or 3.15 inches below the average 
for the month of June during the five preceding years. Conditions during the 
month were exceedingly favourable for vegetative growth. The continuous 
rainy weather, however, was less favourable for seed production of certain 
crops, particularly alfalfa. 

July.—Temperatures varied little from averages of previous years, the 
mean maximum being 80.0°, the mean minimum 54.5° and the average mean 
67.3°. Rainfall was recorded on ten days during the month, the total received 
being 1.87 inches. 

Evaporation recorded was the lowest for July of any year during 1918-1923 
inclusive, being 1.57 inches below the average for that period. The total 
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evaporation for the month was 5.13 inches. Humid atmospheric conditions 
and sultry weather were prevalent during the month. Rust occurred to a slight 
extent. 

August.—The mean temperature of 63.2° was 1.6° below the average for 
August during the eight preceding years. The mean maximum was 78.2° and 
the mean minimum 48.2°. Rainfall was recorded on nine days during the 
month and the total received was 1.75 inches, which is only 0.12 inch above the 
average for this month for the period 1918- 1922 inclusive. Total evaporation 
was 3.18 inches, or 2.48 inches below average. Ideal harvest weather prevailed, 
particularly during the latter part of the month. 

September.—No rainfall was recorded during the month, excellent harvest 
weather continued. The average maximum temperature was 72.3°; the average 
minimum temperature was 37.8° and the mean was 55.0°, which is 1.5 degrees 
above the average. The maximum temperature recorded during the month was 
91.0° and the minimum was 17.5° which occurred on the 22nd. Total evapor- 
ation was 3.12 inches. 


Season’s Results—The results of the past season’s work are given in the 
following “ Plot Series Record Sheets.” 

In studying the tables it is to be noted that the column “ Total Depth 
Received ” indicates the sum of the depth applied by irrigation and the depth 
received as precipitation. The column headed “ Total Depth Used in Growing 
the Crop” shows the depth of water actually used in growing the crop as 
determined by soil moisture tests. 


Rotation Schedule-——The following were the rotations practised:— 


“A ”—Alfalfa five years, potatoes, wheat, flax. 

“ B”—Clover four years, corn, oats, wheat, oats. 
“C”—Grass three years, potatoes’ barley, ‘wheat. 
“D”—Red clover two years, oats, barley. 
“E”_Peas, wheat, oats, barley. 


During 1923 the water requirements of wheat determined under four 
different conditions of soil fertility, namely :— 


1. As the second crop following three years of alfalfa. 

2. As the third crop following three years of alsike clover. 
3. As the first crop following peas. 

4. As the third crop following two years of grass. 


The water requirement of oats was determined under four conditions of 
fertility, barley under three, potatoes under two and flax under one. 

By following this rotation schedule it is possible to have, in each year, 
grain crops coming immediately after grains or grasses, second year after 
legumes and third year after legumes, thus giving an opportunity to secure 
data to the effect, that as the soil fertility decreases, the amount of water 
required to produce a given yield per acre increases. 

Wheat.—In rotation “ A” the maximum yield, 57.5 bushels per acre, was 
produced under a total depth received of 2.28 feet. 

In rotation “ B” the maximum yield, 51.3 bushels per acre, was produced 
under a total depth received of 1.78 feet. 

In rotation ‘‘E” the maximum yield 50.1 bushels per acre, was produced 
under a total depth received of 1.63 feet. 

In rotation “ C” the maximum yield, 36.3 bushels per acre, was produced 
under a total depth received of 1.63 feet. 

Summarizing the results of the four wheat series, it is shown that the maxi- 
mum yields were produced with an average total depth received of 1.87 feet, of 
which 0.77 foot was rainfall. In rotations “B”, “E” and “CC”, the applica- 
tion of additional amounts of water produced a decrease in yield. In rotation 


112 Department of the Interior 


“A the maximum yield coincides with the maximum depth received. The 
maximum yield of the four series, 57.5 bushels per acre, under a total depth 
received of 2.28 feet, was grown on land that had been in alfalfa 1918 to 1921 
and in potatoes in 1922. 

Oats—In rotation “ D” the maximum yield, 135 bushels per acre was pro- 
duced under a total depth received of 1.72 feet. In rotation “ B” the maximum 
yield, 123.5 bushels per acre, was produced under a total depth received of 1.78 
feet. In rotation “ E” the maximum yield, 90.5, bushels per acre, was produced 
under a total depth received of 2.22 feet. In rotation “B!” the maximum 
yield, 124 bushels per acre, was produced under a total depth received of 2.28 
feet. 

Summarizing the results from the four oat series it is shown that the maxi- 
mum yields were produced with an average total depth received of 2.00 feet 
(same as in 1922) of which 0.75 foot was rainfall. 

The maximum yield of the series, 185 bushels per acre, under a depth of 1.72 
feet, was grown on land that had been i in clover in 1921 and 1922. 


Barley.—In rotation “ D” the maximum yield, 59.2 bushels per acre, was 
produced under a total depth received of 2.72 feet. In rotation “ C” the maxi- 
mum yield, 51.1 bushels per acre, was produced under a total depth received of 
1.72 feet. In rotation “E” the maximum yield, 38.1 bushels per acre, was 
produced under a total depth received of 1.69 feet. 

Summarizing the results from the three barley series it is shown that the 
maximum yields were produced under an average total depth received of 2.04 
feet, of which 0.71 foot was rainfall. 

The maximum yield of the three series, 59.2 bushels per acre, was grown 
on land that had been in red clover in 1920 and 1921 and had grown oats in 
1922. .. 

Flax.—In rotation “A” the maximum eile. 24.1 bushels per acre, was 
produced under a total depth received of 1.79 feet, of which 0.79 foot was 
rainfall. 

Alfalfa Hay.—Rotation “ A ” 1920 seeding. The maximum yield 5.92 tons 
per acre, was produced under a total a received of 2.29 feet, of which 0.79 
was rainfall. 

Nineteen twenty-one seeding; maximum yield 5.88 tons per acre was pro- 
duced under a total depth received of 2.29 feet, of which 0.79 foot was rainfall. 

Nineteen twenty-two seeding; the maximum yield, 4.48 tons per acre, was 
produced on plot 50-E under a total depth received of 2.79 feet, although on 
plot 50-D a yield of 4.45 tons per acre was produced under a total depth 
apphed of 1.95 feet. 

Summarizing the results from the three seedings of rotation “A” it is 
shown that the maximum yields were produced under an average depth received 
of 2.45 feet, of which 0.79 foot was rainfall. 

The average maximum yield was 5.43 tons per acre. The average depth 
used in growing the maximum yields was 2.45 feet, or 294 inches. 


Grass Hay.—The maximum yield of grass hay, 1.72 tons per acre, was 
Dee under a total depth received of 1.49 feet, of which 0.49 foot was 
rainfa 

Field Corn.—The maximum yield of field corn, 7.77 tons dry weight of 
stover, was produced under a total depth received of 1.29 feet of which 0.79 
foot was rainfall. 

Peas——The maximum yield of peas, 34.8 bushels ‘per acre, was produced 
under a total depth received of 1.78 feet, of which 0.78 foot was rainfall. 

Potatoes——In rotation “A” the maximum yield, 470.4 bushels per acre, 
was produced under a total depth received of 1.64 feet, of which 0.79 foot was 
rainfall. The non-irrigated plot produced 163.7 bushels per acre. 
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In rotation “C” the maximum yield, 372.1 bushels per acre, was produced 
under a total depth received of 1.46 feet, of which 0.79 foot was rainfall. The 
non-irrigated plot produced 171.9 bushels per acre. 

Summarizing the results from the two potatoe series it is shown that the 
maximum yields were produced under an average depth received of 1.55 feet of 
which 0.79 foot was rainfall. 


FARM DEMONSTRATION, 1923 


The program of farm demonstration work adopted for 1923 provided 
for the maintenance of twelve plots of approximately five acres each, upon which 
the irrigation specialist would apply, by economical methods, the exact amount 
of water required to supplement the rainfall, and in other ways demonstrate the 
principles of irrigation practice to the farmer and his immediate neighbours. 

The following table gives the yields obtained from the irrigated and non- 
irrigated portions of each of the plots that were irrigated. No water was avail- 
able for the irrigation of plots No’s. 6, 7, 8, and 9, due to a washout of the 
Lethbridge Northern main canal at the headworks. No water was available 
for plots 3 and 10 due to the fact that because of rainy weather no demands 
were made for water by farmers under the canals supplying these plots and con- 
sequently no water was carried in the canals. 

The precipitation between seeding and harvest varied from sixteen inches 
at Hillspring to about nine inches at plot No. 5 near Commerce. 

The increase in yield of the irrigated plots over non-irrigated portions of 
the same plots varied from 2.9 bushels per acre at Hillspring where the rainfall 
was sixteen inches to 20.5 bushels per acre at plot No. 5 where the rainfall was 
around nine inches. 

It is interesting and encouraging to note that when the land received an 
adequate amount of water, applied at the right time in irrigations of uniform 
depth, it was able to produce from 33 to 52 bushels per acre. 


Results from Farm Demonstration Plots 1923 


Plot area Yield per acre in bushels 
No.| District Owner Location | including | Irrigation Remarks 
Laterals applied Non- 


Irrigated | irrigated | Increase 


Traber... 2e. Wiis coube sees Hie I=TO=TG6 Ae ammrak sealed otones <teaiclll saret, Seah a aes | vate tele ih, tyes ates: Damaged by cut- 
worm, 
ee Sale rete? Cook Bros....} NW. 20-9-16 4-95 |3x44/"=134'"| 21-7 19-0 est. 20-0 |Irrigated portion 
(est. (est. 25) reed. 50 p.c., hail 
45 bu.) damage. 
3 “ ......{J. L. Anderson] NE. 19-9-17 Dil Ov GE Rel marc anceier |e cere vacere DRS SRR ister ctats Water not available 
for irrigation. 
4 |Lethbridge 
Northern..|I. Darres..... NE. 34-10-20 5-27 |ox4a/=135” 33-1 20-2 12-9 |5 p.c. hail damage. 
5 6 ..1G. E. Foster..| NE. 8-11-21 4-90 }1x23’’ : 45-5 25-0 20-5 |5 p.c. hail damage. 
2x4!) =105" 
6 ss Bayles © LOLCat Vee La evar trns eae | eerste eee tn er | warcvatotelaraiaty | cit avatar cisretedlave (crete uate es No water available. 
‘f sé Ga Grierssae IN} WW 2929-2 Gill erent pestis | nesenmenr sore Stel] Somes eines Ot at to 2, am Le es ad b ss 
8 sa se Ciaieene dys Eb Satie) GRP beste Rice a AA gases eg ce OS ies | erties ROI READ CO RCM RO (Cocos SPORES ee 6 
8) se ResUinchuae rn: IN Wis 42022 30 eee eer: | ee neie mt Un Ie cone eer 1 aet rc oats nl emcees “ ce 
10 | United ? Je konmege Bel Mi OMEN eee todesct Ol woke On SeehG Aetol lecus.chc Me Gel eR Ai RI Gets eae i) ce 
11 At OLAS ae B. Quinton....] NE. 1-5-27 3°80 ae Ne 45-1 34:7 10-4 
1x3’ = 
12 eS J. B. Merrill. .|NE. 7-4-27 4-97 |2x44”=9"" 51-9 49-0 2-9 


The figures in parentheses for the yield of plot No. 2 are estimates of the yield which the plot would have produced 
had it not been hailed. 


These results but prove the findings of the Brooks Experiment Station, 2.é., 


_- that under each condition of soil fertility a definite amount of water is required 


by the grain plant to produce its maximum yield, and if this amount is not 

applied, both in total quantity applied, and in time and depth per irrigation in 

addition to the rainfall, then invariably subnormal yields will be obtained. 
92246—8 
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The frequent rains during the season served to keep the surface soil wet, 
and as long as the precipitation was ample for the daily needs of the plant a 
very vigorous and rapid growth was obtained. But the farmers, observing the 
wet surface of the soil, placed too much reliance on the rainfall, and did not 
consider the amount of precipitation received in connection with the normal 
requirements of the crop, so that when a period of drought occurred in July, 
-those that had not irrigated found that the shallow soil moisture area of their 
fields was rapidly dried out to such an extent that the number of kernels of 
grain formed in the heads was appreciably restricted. On the other hand, where 
the land had been irrigated, there remained stored in the soil to a considerable 
depth sufficient moisture to supply the crop’s needs during the July drought 
and other short droughts, and to enable it to go forward unrestricted in the 
formation of the kernels of grain. 

On an average three kernels of wheat to a spikelet were obtained on the 
irrigated portion of the plot, and but two kernels of wheat to a spikelet on the 
non-irrigated portion. The farmers made note of this phenomenon, which was 
of much value in impressing upon them the need of a stored supply of moisture. 

The value of the results obtained this season lies not so much in the yields 
obtained per acre, as in the instruction that farmers have received in the 
principles of economical irrigation practice. 

Some of the farmers in the more recently constructed irrigation districts had 
very little knowledge of the distribution of the water by means of field laterals 
and did not fully appreciate the necessity of properly spacing the field laterals 
so that their fields would receive irrigations of uniform depths. Their con- 
ception of a ditch of adequate size fell short of the size actually required to 
deliver the water without endless shovel work on the part of the irrigator to 
prevent leaks. 

Having been in close touch with the work on the demonstration plots, and 
having observed each operation in ditch construction and irrigating as per- 
formed by the irrigation specialist the farmers are now in a position to fully 
appreciate the fact that large yields are possible when an adequate amount 
of water is supplied to the crops. They have learned the economy and benefit 
of frequent light irrigations. They know from their own experience, by having 
large yields produced upon their own lands, under conditions with which they 
are fully familiar, that the irrigation methods demonstrated by the irrigation 
specialists are not only practical but profitable, and that by following such 
methods they may produce the same yields over the remaining portion of their 
farms that have been produced on the demonstration plots. 

Throughout the season the work on each plot was followed with keen interest 
by As farmers’ immediate neighbours who also received much benefit from this 
work. 
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Oats (Banner), 1923-—Irrigation Experiment Station, Brooks, Alberta 
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Alfalfa Hay (Grimm), 1923—Irrigation Expervment Station, Brooks, Alberta 
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AQAS ee (Oe O292 1/9 10}50) ie eeeen ieee OS 50M Sen ieee eosin: 025.0 ere eenee 1-50) 0-79} 2-29) 2-53] 5-400 
AoW a oe nae EOE | OSU ES Gea allo oornas ODO ee seraiieemec 0:50} 0-50); 2-00} 0-79) 2-79) 2-74) 5-840 
Cine QISOBOIN| MOGI at oleae anc LO) FA Me Sorento tes 7 ert, & b> lis 7 reireie 0:67) 0-79) 1-46) 1-62] 3-953 
PD) Se ne 002941 20/285] Seema eerie ORSAN See cee O53] eee 1-00} 0-79) 1-79) 1-78] 4-010 
Vip. OER  Orsgis sadaallaga esc O34.) Gee earl chet ok 0:33) 0:33} 1-33} 0-79) 2-12) 2-19) 5-454 
ROTATION A, SEEDED 1922 
May June July August 
19 28 13 16 21 27 2 1h) 
BOA Ges hee (OUST: chaculhorata On2o\ eee Oise 2 Bee eeu pede ewelle eter hee 0-50} 0-79; 1-29) 1-26) 3-080)1st cut 
TD enact 003095. 225. OD OR ie | tare Qs DOS e een.) aetencetel teeene te 1-00) 0-79) 1:79) 1-55) 3-770} Jury 10 
Cleo MO ZOTS Olsss fires tevere| sieves ee 250 eer O25 0 eee. auelereeteere 1-33] 0-79) 2-12) 2-25) 4-415/2nd cut 
BOK aia: O-O308 Oho seers one Uo) tere aig gilacchors o (0250 |eaaere 1-16} 0-79} 1-95} 1-99} 4-447) Aug. 30 
A Ve ate erauite OLO2Z9OIT OSON Te veel es ters C)SOGI evar Ree elie eeaevens 0:50} 0-50} 2-00} 0-79] 2-79) 2-92) 4-477 
DUAR a yc ORES TOR IG eva tyson 1 RJM mate pe Ne Oba PN ee A A ocd hal oh Bs alle ees le 0-79) 0-79) 1-42)...... 
Bey cree OOS Pesttets 3 ol heed ccna eaesone cle OOO reas sles anekenc | ores Ieee be tere 0-50} 0-79} 1-29} 1-42) 2-050 
(Ce eran DIBA AEB So collec « Bee dB accek prt? aces eRe Pastors Se lele-oia aut 0-67} 0-79) 1-46] 1-64] 2-465 
Des Sete OF OSORIO sill crene | cnet Qs GAliasrecultoente ee (EB Wicisic aac 1-00} 0-79) 1-79) 1-96] 3-949 
| On cane 050295) 0235] serie tas ears Oed4l oes arelteiretecers 0°32] 0-33) 1-33) 0-79; 2:12) 2-49) 3-938 
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Grass Hay (Mixture), 1923—Irrigation Experiment Station, Brooks, Alberta 


ROTATION C 
Prior Series Recorp 


Q 
Irrigation Si eg: ta 
Area | Date and Depth Applied in Acre-feet per Acre Sele | oe iets 
Plot No. S#I245105 |AZa] a | Remarks 

| Acres May June me (Se S| s3 lao el te 

SS SS es ie ae) 22! oe 

BS Paco 8 AG rs jal= al ec atSy 

16 17 28 6 12 15 18 20 |Q ae] A oH OO} x 
Ft. | Ft. | Ft. | Ft. | Tons} Harvested 

IHN oes or OCURBTTTS Agcinl ln oon eal lo Sone |aGeoe-c hecho endriic| (son 66) keoadod loans 0-49) 0-49] 0-64) 0-725|July 5 
Ae eno O-0310|"..... (OSS) ise Ae Adlfomeonel jrso Moma jeu onl (aor Prager 0-23] 0-49); 0-82] 0-80] 0-762) “ 5 
Cimber 0-0296) 5°. 5... W281 Sospein| | Gopal O06 2 lorcet learnciricy ical ens 0-67; 0-49] 1-16] 1-08] 1-216) “ 5 
iD Hee 0-0279)...... ORE Paces Oe 34 Reemsrlicn <6 stl srsrarelee 0-33 00} 0-49) 1-49} 1-35) 1-720) * 5 
Pier eons O-0251| ee. 2. Bilerehe setae ORF ei oigtal intoredig- dl loimamala 0-33} 1-00) 0-49] 1-49} 1-52] 1-515) “ 5 
eee ee OF O25 7 | oases O2ssl Ose taeeeclecs sae Ube leriensredl hoon 1-00} 0-49} 1-49] 1-44) 1-362) “ 5 
Gee pair le OS0200marreaste ete 0-33] 0-34] 0-33).,.... 0250 liane es 1-33] 0-49] 1-82] 1-58) 0-740) “ 5 
ds eee 0:0435]...... O50 fexererctellterssceays« OcbO | Se Reee aaa le sores 1-00} 0-49} 1-49] 1-45) 0-713} “ 5 
dae 0-0495}...... Do a sdbcks O50) Soncciiaecs celcae see 0-50} 1-50) 0-49) 1-99] 1-95] 1-010) “ 5 
stimentele e049 7 een OOO eeeercth Ora lars pesicises tas cru O200K: 1-50)5 0-49) 1.999 1-30) 0-550)" 5 
93-94A BP Os OBUo | mnie lier crtan [terererercteierentcre alte niatovtieitiateys) ses stiere. g statell We fave favelbtorereperd 0-49} 0-49} 0-58} 0-595) “ 5 
PL OO4 OSes Or Selects sere eosietersuellicueiexeune | ststehe esi] isvero.6 cles sleteus|| ayevels: as 0-33) 0-49) 0-82) 0-93)...... se 
Cee. OFOSSSIE EO 233| le etssterallst-ueraeye |e OS ie Aina ining (Gpercere 0-67, 0:49) 1-16) 1-21) 1-65) “ 5 
Da OSO506) 0233 errr = sata: O24 [oe carielle teres «[larereastare 0-33] 1-00} 0-49) 1-49) 1-11] 1-26) “ 5 
E C0615 O83 eeeaie | seme OSA scorsstet | sactch obec cde, oketat 0-33) 1-00} 0:49} 1-49) 1-34)...... “5 
ee oe os 0-0695|. 0-33]...... (ORGAN Gers al teooerae GS 5] ee os lAaaer 1-00} 0-49} 1-49} 1-76) 1-26) “ 5 
Gerens 0:0310) 0-33)...... O)23 del erebere see OSes WS) Gasca 1-33] 0-49} 1-82} 1-91) 0-95) “ 5 
13 eee 00256) 0" 50|(sone. lanes aliens ne O00 |S rece |B parte oes 1-00} 0-49) 1-49) 1-59) 1-60) “ 5 
Le aeee C0405 (FOS O0 I ereales lane QD 0 ere peellstreterete lt avancsere 0:50} 1-50} 0-49} 1-99} 1-90} 1-28) “. 5 
IB enone O20387) O-50\F... so)... a. OOO beret sac | eiseteciell sieaarrat 0:50} 1-50) 0-49} 1-99} 2-11} 1-20) “ 5 


Corn (N.W. Dent), 1923—Irrigation Experiment Station, Brooks, Alberta 


ROTATION B 
Prot Serizs REcorD 


(oF 
Irrigation fo) eee as & 
Area Date and Depth Applied in Acre-feet per Acre nl oe ihote a B 
Plot No. SS Ia S| A-3 |A:te1 << | Remarks 
Acres July August me Seal Bs SS El on 
$$ ce lcm —— SE ect] sa [ese] os 
5 12 19 27 2 6 11 13 (=) jan} aH H Ol a 
Ft. | Ft. | Ft. | Ft. |Bush.| Harvested 
‘GQAPEEacen c SOLOS Meeweerils. craterate |e atorete el ciersee cere dierers ever lee ivele ailrtrete. c stele ee teretepts tenors e 0-79] 0-79) 0-23) 4-44|Sept. 26 
Beseoee ree: (0350 eee OST Tears |e terre eke ce see llnteve ovo s | si ticveress [eptere ore 0-17} 0-79} 0-96)...... 6-05) “ 26 
| ener 0-0360) _0-17]...... (0)58 If Fecrss al (occ. eater (5. aed. dial (pe cine) Bamsesie 0-34] 0-79} 1-13) 1-u3} 7-60) “ 26 
net 0-0366)...... ORAS eal hd cies LOC iy es ical Pai a ea ei 0-34] 0-79} 1-13) 1-18) 6-67) “ 26 
Sh acai ee 0:0381)...... (08 Wil paleeiiestal | ooo OSG eee ar (Ooi yf eerie 0-50} 0-79) 1-29] @-92] 6-98) “ 26 
GL Armee iain EUW Roc on QeihG|eaeerc| scan Oe filer 0-17) 0-67} 0-79} 1-46) 1-30)...... fe 8) 
re pacer eres O°034 0 CeO lene Oli meO LO erOl Meneecate Oslin O-O2mOr Ol tank 1-A919 ba7(4i 259 26 
CBS 9-0362 a) eee DO erator [les ep enorercitts sierac es [lene raerel| acted 0-50} 0-79) 1-29] 1-22) 6-72) “ 26 
IDS aosooren SUEY eager PAN Go ood ones O25 | eter ota shat ators 0:50! 0-79} 1-29} 0-97) 7-77) “ 26 
1 es SSREICEE 0-0367|...... (GHA hxeocud dl ionomers Ob2 5 eeeie (OPA st oc 6 0-75) 0-79) 1-54]...... 62D8\N ee 20 


Peas (Prussian Blue), 1923—Irrigation Experiment Station, Brooks, Alberta 


ROTATION E 
Piotr Series REcorD 


Qa 
Trrigation Selec re & 
Area |Date and Depth Applied in Acre-feet per Acre eae Wm Camp an % & 
Plot No. 8 | A-3 |Ate| «| Remarks 
Acres June July August | > (SE S133 ISS el oe 
SS BE [acm] $6 133i ea 
2 Loe Leme29 eo Cela 28e) eaete bee) fan H HK OO] A 
Ft. | Ft. | Ft. | Ft. |Bush.| Harvested 

DD Seer eteiieree ceisler (a Pm Porte Madina Woah he eo dlifeenal lome.aal loeral lela] ico Ieee Macrcnetas 0-65] 0-65} 0-68} 10-3};Aug. 2 
A Eaten cotantek tae ERA OS O4 56 eee Osce ter ere teers licence lleia cell tetera bi stere ns [totes ate larete 0-33] 0-72] 1-05) 1-03) 14-6) “ 13 
OU ceciR errs sereeionie cts t (OPH He ou aWOa eS ho alle a ac Oe OUR vel ieccrstelcrecsrs:| tater cilieteie 0-83) 0-78} 1-61] 1-45; 24-81 “ 24 
ny (ease Are a ae eA VAP MSS alle eal leo ckal lacie Allman A Seat Reve a's | ete ote 0-67| 0-78} 1-45} 1-62] 29-7) ‘“ 24 
DO Seas Se aaah cute: matt OED 20 MOzdalin cere lectern (areca: ev eteve | ravevens Nose OoeRy oss allesce 1-00} 0-78] 1-78} 2-06] 32-0; “ 24 
1d Dale aa inets, vieleieais.ee tec CAE [OeeB iis coaloerlSGonlieoug lade lance acs 0:33}. 1-00] 0-7 L7Si) 1-89 34-8) S624 
Ubpas6eSe amcor nirtc QE2OR O33 iene Oi4. [learn listers 0:33| seme hee O-83icoe lesa Oc (ole Lille coaolenoteo |e cele 
LAU mcr ein 0-115 10-33)0-34)....10-33]....].... 0-34]..../0-33]....| 1-67] 0-78] 2:45) 2-64) 34-8] * 24 
Dae iets cree e OF0S1 O83) Ocs4ine es |Oedaleciecs « 0-34|..../0°33/0-33} 2-00} 0-78] 2-78) 2-79) 24-7) “ 24 
Te te Mee er ps OeOS alee OsoO lear liste OP SOW oe. tae sentences 1-00} 0-72} 1-72} 1-83] 29-6) “ 16 
FA Seen yt che eos Me ey ADCs OMG sallaseal le dec aaocl toon (DE) real loo. sel locos 1-00} 0-78] 1-78) 1-70) 33-4; “ 24 
BOeae emir cras ots OO4FS5 Os O0leraseitarel sco tietstere tte sieeilks ones 0-50|0-50)....].... 1-50] 0-78] 2-28) 1-99} 23-0) “ 24 
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Potatoes (Gold Coin), 1923—Irrigation Experiment Station, Brooks, Alberta 


ROTATION A 
. Prior Series Recorp 


a 
Irrigation ont teesuie & 
Area |Date and Depth Applied in Acre-feet per Acre a % SANE EAS nf zg 
Plot No. es DS ee RET ERT oe eee VI eis nm Ea Be Remarks 
Acres July August Sept. | pe [SRE s8 |oBel se 
a ear rer ere) Pea, |e eet | Mei et ea 
EV MET oats BARA air C4 Og ol Gf) |i te) 4 fH eH Ol PR 
Ft. | Ft. | Ft. | Ft. |Bush.| Harvested 
SOAPS ae Po. eee OOS LONG gel Mam alee pes Mokehc. fener Gis. te olla atonal teen ets [bearer fees cle) | eas cers - te 0-79] 0-79} 0-80} 163-7 Oct. 3 
Bein hs eer ee CUTE Oat yea Pet el (Oc Wed me | (te a ae al OA eee (Lo nesta lide = Alda gobs 0-17} 0-79} 0-96} 0-84} 181-5 3 
Coe ae te eal Oe OSOSI e+ Beall Get rab as oon ete lteteuere Oa Wil tema ele oS abe 2 F 0-17); 0-79} 0-98} 0-82) 151-5) * 3 
iB ape Heres sake oat (TAURI lecaliers Se OW 4 as ee br ea Qe 7 heeds 5 | eee cee 0-34] 0-79} 1-13} 1-08] 208-0} “ 3 
ee Oe eee O2 O845108 17) Breas. cee me cite eer CUE ay eed bees AS SA 0-17} Q-50) 0-79] 1-29) 1-41] 216-8] “ 3 
ASA SY Ue ae eter COS G2 OF 7) Peeainceeellie ns: 0-16}. 0-17). 0-17}....). @-67) 0-79) 1:46) 1-55\e441-1) “ 3 
Breese. eee OS 036010217 estes oe 0-17). 0-17]. Be. 0-17 0-17|....| 0-85) 0-79}. 1-64] 1-75)e470-41 “ 3 
e Ces ea eee OS O552\ 8 eee strate ene aoc: Q- 25 O25) coche cee eee 0-50} 0-79} 1-29) 1-07) 258-4] “ 3 
PT). SS ae OE03G2ieem leer O25 cere eeretalte were OPA ntterl liao cella 8. 0-50} 0-79} 1-29) 2-13) 227-1) “ 3 
Hide eee 0-0345)0- = Aa ek URES. Ao) Pas IE VOD AS ee AH bers ails ala 0-25) 0-7 0-79) 1-54; 1-82) 231-0) © 3 
ROTATION C 
Piotr Serres RECORD 
5 
Irrigation } ee ec 
Area |Date and Depth Applied in Acre-feet per Acre el ee Sache ay 
Plot No. 68 j= 2| A's 1348] &, | Remarks 
Acres July August Sept. me (SRR ae la Se TH 
Ten pa eee, Be aie (Share Boat 
6 | 11] 19) 21); 26] 6)13;20}1)6)/Q Ie Sali | =p ho 
Ft. | Ft. | Ft. | Ft. |Bush.} Harvested 
89-904 cea eee 0-0308 ONAN bane ate reg MISS Cet teen boul coche hoc de Pn ee Sts 0-79! 0-79} 0-64) 171-9 Oct. 4 
5.2 cee 0:0359 Doig Re Alle sc athor den loeencl socralleciaollGssciiboodll (UCIIAl ev Meevab aioeish pepe il 4 
Cee ene LU Use tals esl oi asi leet pilisaqed lonas OSU earl scot eee C-17| 0-79] 0-96} 1-03) 198-7) “ 4 
DD cee ee ee (Dosw sa alkane DON WA earl bases cipal hot ced Oe Tite nee ale ees 0:34) 0-79) 1-128} 1-25) 253-5) “ 4 
ae ee (Doo ete MO is crdcallocea all ocanllinccne 0-16]....]....]....10°17} 0-50) 0-79] 1-29! 1-60/e857-6| 4 
score ee eee DolOew Oils aeltoooallonas O-16)/ 52. 1O°d7.. -10°17)252.) 0-67) O79) 1246) “1656872 01)" Ss 4 
Gane ae O20855) Oel7 are cee 0-17)....]0-17)....]0-17/0-17]....| 0-85} 0-79! 1-64] 1-73/366-438] “ 4 
le Beene: ACO ie 6 0-055 ; Fe eae etter [e220 |i mecan, tihcecmencil crete bencrame 0-25} 0-79) 1-04] 1-28] 197-5} “ 4 
A bee emtrnt 5, atak od 3 O05 a eee EPP iy | naa Racy al WemeaeE 225) Merete leeae 0-50] 0-79) 1-29) 1-21]183-33) “ 4 
Wi Sees ees: (oles MOTT a sol nana eodiicoae UP Oe a stale 0:25) 0-75) 0-79] 1-54] 1-75] 337-3; “ 4 


Alfalfa Seed (Grimm Lymans’), 1923—Irrigation Experiment Station, Brooks, 


Alberta 
Prior SrrRiEs Recorp 
Irrigation Deen 
Date and Depth Applied in fe) Be ise 5 
Area Acre-feet per Acre lee pale = % 
Plot No. sp Rulon Saba Lk GPE aa LER Wes Ee Si latices a Remarks 
Acres} June July Aug.| pe JSES| a2 lS SB| oe 
as ~ Se + »HRo| ev 
: =S aaa 5m OLS ees 
12 10 14 20 it A fo aH oH OR 
Ht. | Ft. | Bia | Et’ ibs. | Harvested 
LOT ALR ee eee Sean Agia OS ODS Zi ace, RAMs tae coer ls etale here ttc edes <i l oci ee ey eene 0-78! 0-78} 0-96} 23-94}Aug. 24 
Dee Re a VE Vo Mg pet er NS Os ODG4 WE OF 25 Iiey cecteics 5s| korercioeeel | eeereonc ney | aire peters 0-25) 0-79} 1-04) 1-11} 28-40 Sept. 25 
Gas RE ae epee ne aay a OR0488 Ie 0-25 | seperate 3 sari cal eseeeetes lane ere O20 am02 79] snl 04 met Giaaa a8 DAS 
Des edie ee oa Ox OGLE G0 251.0225) kv teneneenllersienseell tenes rs 0-50) 0-79} 1-29) 1-48) 54-74; “ 25 
BAe Ue oe ee Come ee eee 0-0650) 0°25) 0-25) :.50.. Pt het des a 0-75}. 0-79) 1:54) 1-60) 4-83) “ 25 
Bice eacieve Sd veer Tea MRE Rear: 0-0524} O-25)...... 0-25 +f 25 0-25} 1-00} 0-79} 1-79] 1-88] 55-92} “ 25 
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Alfalfa Seed (Grimm), 1923—Irrigation Experiment Station, Brooks, Alberta 


Prior Sertes Recorp 


———— 


ae 
Irrigation mh ese at £ 
Date and Depth Applied aha Sao 7 
in Acre-feet per Acre 65 a S| Acs 4 3 » | Remarks 
Plot No. Area Sele kal ae PS eels es 
Acres | June July Aug.| BE (a<0] 5m 10D | ea 
A {sa Ee ER i ps 
12 10 23 1 
Ht. | Et. | Bt. | Ft. | libs, || Harvested 
TRIES oll erro MEALS ENS a EROS Ser ae Sie Pes UD is (USMS eoetle cap cul scone 0-25} 0-79) 1-04) 1-30) 117-7\Sept. 25 
Eee eee iene teats Sc Lit eer tel ia (Day eak CoM ope ollococcplloosoeb 0-25) O-79} 1-04) 1-29)...... Sept. 25 
CR er ns aioe Sic Palsy ortho s DEC OBA ae 5 cllacuno aliadade6 0-25) 0-79; 1-04) 1-52) 54-2)/Sept. 25 
WB) ets clas bod sat ie ue Be 2 ee O20692 1 FOr 21" Oe2olege casei cs 0-50} 0-79) 1-29) 1-58] 156-1|/Sept. 25 
RINE CTE Be Ge fen s 0:0695) 0-25) 0-25] 0-25)...... 0-75| 0-81) 1-56) 1-69} 111-5)Oct. 11 
1 db UBHbo go tile cis eres epee Atte ee as 0:0695| 0-25} 0-25 io 25) 0-25] 1-00} 0-81) 1-81} 2-09) 107-9/Oct. 11 


Alfalfa Seed (Grimm Lymans’), 1923—Irrigation Experiment 


Station, Brooks, 


Alberta 
Prior SERIES RECORD 
3 as 
Irrigation Seo ts & 
Date and Depth Applied in Acre- *a| &2 | S.8 = 
feet per Acre 35 S= 1 A's |Ascsl oy 
Plot No. Area ms (2B8| BS [S22] te | Remarks 
Acres | May | June July SE ec] sh [sr 2] 24 
A fa a Hq Ul RA 
19 13 21 
ite Bybee kbs EGGS Lbs} Harvested 
GAM Ete estan oichovere ie di0 oe Ne ek OP OL Seti SRA ee eMart erate reece [ener aveketaalfoetare eee (tskeeye dhe 0:78} 0-78) 1-18) 32-46/Aug. 24 
d Bits taba hee Ree BORER Sine Dues WoVs” x2; nanodllnoonsclloodcce 0:50) O-78| 1-28) 1-49) 24-20] “ 24 
CEE Ee ey ee Oct pear (OCHS) WOPIAl oon cbllomoco dicen oes 0:50] 0-78) 1-28| 1-46) 23-23] 24 
1B ieee RB 4 0.0 Seb SEES Bee DG Pa Oe) Dern. vacallsaccobliaoanoc 0:50) 0-78) 1-28) 1-41) 11-84) “ 25 
1 wae arkted Gane a een eee Ae 0-0263| 0-25) 0-25)...... (HOMME ea aoe 0:75) 0-78) 1-53) 1°83) 18-27) “ 25 


Alfalfa Seed (Grimm Lymans’), 1923—Irrigation Experiment Station, Brooks, 


Alberta 
Prior Series Recorp 
joy 
eMaSy iS} 
Irrigation a ie o 
Date and Depth Applied fe) Bo Ie * 
in Acre-feet per Acre a ey aie EI i 
Plot No. Area 69 |Sa Sl ors iGo el a» | Remarks 
Acres | June July AUS | ie (Seals ols oe! So 
Se (ato) Sas >O| 22 
119) 10 23 1 Q ise zs an > 
Tete | Titi Ft. Ft. | Lbs. | Harvested 
1) 2 AEN ete stress oie Sree etosete anetels eieeeras DOGO! W245 a5 06 ollbndooc!: cone 0-25] 0-79) 1-04) 1:72! 66-3)Sept. 25 
eee. occ Sen pee Garret WoO! OCilive esoulloccasolloaso ex R25 Os 70 ea OA i Wel Ti eee a ess 
(OS lk Se eR Cees eae Ooi! Ost. ooncilvopencllooocbe 0-25] 0-79) 1-04) 1-19) 32-7) “ 25 
De ane cha ee ctiapentoharae re aier Coton) WF Otlnissccllococer 0-50} 0-79} 1-29) 1-54) 70-4, “ 25 
OES See tysh Coe ecto oor Donan cee 00-0700} 0-25} 0-25) 0-25]...... 0-75) O-81} 1-56} 1-81) 71-5/Oct. 11 
Pe ae aectesdep Re Cit eicave lass ik be ccasabers ale che uake 0-0700) 0-25) 0-25) 0-25) 0-25) 1-00) 0-81) 1-81] 1-85) 32-2) “ 11 
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Alfalfa Seed (Grimm), 1923—Irrigation Experiment Station, Brooks, Alberta 


Prot Series RECORD 


Q 

° 

Irrigation 5 

Date and Depth Applied cee 23 ¢ a 

in Acre-feet per Acre laa] OF |oAg] & 
Plot No. pres mth RSF ERI SS ane As Ans Bo Remarks 
cres | June July Aug.| ®s |gac| GO |Bonl BS 
—_—_—- SE fact] $4 |SP0| oa 
9 f)) take 27 Et Peet es Be |A ca 
Ft. | Ft. | Ft. | Ft. | Lbs. | Harvested 

AEC rire Selatoty do detahe aes ee kel tate a arovotnate 0:0240) 0-331...... 0225 hee 0-58] 0-79| 1-37] 1-73} 63-88)/Sept. 26 
BABE e asic, Hie es conse rome sar talents 050232039 aetna nine 0-33] 0-79} 1-12} 1-66) 33-14) “ 26 
GOA os ciateterels ble aces ble eteleisisebiin «thes hes 0-0242) 0-33]...... Oe2ble ee sf 0-58) 0-79) 1-37) 2-43)...... beset 45) 
GOA IE, leet ce are Sore Clare ee ERIE ave ol ie ot O° O005 Ia yebi| eee eer tener 0-00} 0-78] 0:78} 1-03) 169-3)Aug. 24 
G2ON The wees Se0 oo ets bombil asteee ners OXUEMO Was WEE osasalle soos: 0-58] 0-79] 1-37) 1:53) 90-6)Sept. 25 
5 DA ane aoe oe Sarina Co oeiAe co.cc 0:0253) 52083] 00220) nee lees cle 0-58] O-79| 1-37| 1-55) 12-338) “ 26 
Goes vere seetoe ss ed ete cient tocin ee. 002821) S0sdsmOs2o leet cenit 0-58} 0-79] 1-37] 2-34)...... O25 
G2) EW, so ithe Secrets his ere erates saree 0:029:71 0 38|09 02251) 0>25\nn oe 0:83} 0-79} 1-62} 1-78} 59-0) “ 25 
(17 CE es eR Peerage Ie ag O.5 octamer omictge 0-0266} 0-33] 0-25) 0-25)...... 0-83] 0-79} 1-62} 1-93} 33-0) “ 25 
GoLite a eto hee CR ee ee ec 0:0264| 0-33] 0-25} 0-25)...... 0-83] 0-79} 1-62} 2-25)...... cay) 
UG SE pe A, Seater edie | Raiay. he, ties 0-0237|...... 033 eae eacer 0-33| 0-79] 1-12) 1-23) 18-79) “ 26 


Alfalfa Seed (Grimm), 1923—Irrigation Experiment Station, Brooks, Alberta 


Prior Serizs REcoRD 


fo) 
{e) 
Irrigation A 
Date and Depth Applied ° lms iiss oO 
in Acre-feet per Acre ~o| 2 |Sag i 
Plot No. Area |—————_____] 5 3 a £1A'3s [Aa E| a, | Remarks 
Acres | June July Aug.| >e |S welt ele ech ee 
—— BE lac] sm [SPO] eo 
9 12 27 6 A aia = = Pal 
Ft. | Ft. | Ft. | Ft. | Lbs. | Harvested 
68 C2 tis ok bears ate» wae ate ee eR Bee OF029 Ali Oeo0 leprae eee 0-25] 0-75) 0-79} 1-54) 2-14]...... 
ADCO ere ten tor teate ga Celis Leetonia 0:0263) 0-50)...... PFS Sey of ere 0-75) 0-79) 1:54} 1-93) 19-0)Sept. 26 
AD Boe Aa setae oe OO ne hen 0:0263} 0-33} 0-25) 0-25) 0-25} 1-08) 0-79} 1-87; 1-81) 52-5} 96 
ADAG es eats eon PERE Colo ree OSC O85 leet 5 alls aaa 0-25} 0-58} 0-79} 1-37) 1-45)...... 
AD Ds roars he oF er haces are rote ae htt ree Os O275 Vetere oe arceniene xl crepes: 0-25) 0-25) 0-79) 1-04) 1-86] 36-4, “ 926 
oO aoe ee eg ae Rear at Me trs Seaers Oates oe, 00260 | eee eel ere 0-25) 0225! 0-50). 0-79). 1-29] 1-S0lbee...- 
COT De eee ee Rg A Ain He tsi G Os0289| Os b0| eer eel seats nic letersi 0-50} 0-79] 1-29) 1-80} 10-7) “ 25 
62 Bee aire ee ee ee eee UEOPGUI Masti =e ae alts caste bltoa sae 0-50} 0-78) 1-28] 1-40]...... 
ABA Tio Re. AMER Ran at ie ee (USORW AW Sa ioctl MeoticclG Seoms 0-00} 0-79} 0-79} 1-12) 20-2)Aug. 24 
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Meteorological Data 


Precipitation 


— 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 | 1922 | 1923 


SS ee a ee ey 


—]—— | | | | T_T 


SURMORINOLGete ci oe ia rt tee oe on 0-71 | 1-44 | 1-33 | 0-85 | 0-48 | 1-09 | 0-74 | 0-75 | 0-83 1-20 

PRODAIRUOS DY oie ou kee vil ae cae ob et 0-38 | 0-93 | 1-32 | 0-50 | 0-38 | 0-57 | 0-45 | 0-56 | 0-60 | 0-94 

SROBILAAI OP Mh ce sy cite Sh loa ee we ohne 0-57 | 1-32 | 1-56 | 0-72 | 0-37 | 0-64 | 0-84 | 0-55 | 0-73 1-03 

PaTOOR Satie three. cc actin ate Tee euets cn ee ofa eee: 0-57 | 0-32 | 0-70 | 0-41 | 0-69 | 0-70 | 0-79 
Temperature 


1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921 ) 1922 | 1923 


Se ee ee ey 


STA AEN Ob 8 OY 08 1213.5, ng ee ee ob a are Hee DeCOMEDOSOniocOiPoOzeOn moron eolieO loa Onhepe 9 52-7 
PROM A LMG eee eee cide ts sas shan ee 594) | 57. lel So-2 |'50-8, | 56-8 | 58-4) | 56-0 | 57°35 158-7 | 57-1 
2) AER ECS ie oho i eR Dee, Ba 55-9 | 55-4 | 54-5 | 55-4 | 55-9 | 56-7 | 54-7 | 55-4 | 56-8 | 56-9 
SORIA coe n Cost toe one Sere ene DO URDU Sol os ete OO-o |-oSoeO | Og 1) Do<O ft oOFd T5722 1 bee3 
Precipitation Temperature 
—— 1914-1923 | Long Term | 1914-1923 | Long Term 
Feet Feet “Atk °F 
COTS ES Ue, ea pA er OPE Hace a Pare Oke Maca a, at oe 0-85 1-01 54-23 52-58 
Dledicme Latics. des paces BO ha) ARCA | a 0-73 0-77 59-48 59-12 
Here) 7 gil eas beable Sms Pine ngs © AR ok JE TO a RE a 0-83 0-96 54-86 55-61 


.Calgary—index for Strathmore—long term records 1885-1923. Medicine Hat—index for Ronalane and 
Brooks—long term records 1884-1923. Lethbridge—index for Coaldale—long term records 1903-1923. 


Diagram Showing Typical Soils 


Strathmore Ronalane Coaldale Brooks 

First Sandy Soil Finesandy loam Clay Loam Fine Sandy loam 

Foot j-------- soll eo | Fe------—{[ #x,.[---- Sie 
———————|Fine Sandy Soil|———|- - - ------ Light clay loam Very uniform 
Second to depth vary- Sandy loam very uniform, soil, very fine 

Foot ing from 3 to7 has no imper- sand and silt. 
———————_| feet. a —] vious stratum.|———| Light gravel at 
Third Foot 12 to 14 feet 
on a a ——| depth. 
Pourtneoot | © .) mal )* boos HHS SF 

-------- Sandand Gravel |——— —— 


Fifth Foot Heavy clay and 
———————| gumbosubsoil. 
Sixth Foot Very impervious 
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Table Showing Comparisons between Coaldale, Ronalane, Brooks and 
Strathmore for Temperature, Precipitation and Evaporation 


NW. 25-8-20—COALDALE EL. 2828-1 


Evaporation 


1915 1916 (oly 1918 1919 1920 1921 1922 1923 


a ey (ey ee eee 


PAE IL: |, Renate de rauaughe e kledere 5:68 1-51 2°55 3-20 6-59 3°31 2-05 1-97 3°19 
VERA 8. ete tce Gates Beha lales 4-28 5-12 4-83 6:76 5-20 5:68 3°69 4-32 4-63 
Aen eRe SARs | er 2-26 4-68 5-78 7-88 7:30 6-47 6-62 5:17 3°30 
VOL see eee nea ee 4-38 6-20 9-20 7:68 8-12 6-92 6-55 5:45 4-42 
PARISUB Loh ohio ate. s eee ere eeetor 4-97 4-70 5:23 6-79 6-91 5:76 6-09 5-42 3°90 
PED LCI DEL. cca aie nora arses ee 2-93 3°59 4°35 3°76 3°81 4-80 4-28 4-40 3-85 
DULG whew tae melee ae 24-50 | 25-80] 31-94 | 36:07 | 37-93 | 32-94 | 29-28 | 26-73 23-29 
Precipitation 
AN DE LU a sariuaderses tebe Carrere 0-00 0-26 0:70 0-15 0-53 3°54 0-54 2-93 1-12 
NDR tome taeiBrn sc oe Were cee 2-99 4-12 0-86 1-03 1-86 1-59 1-28 1-28 3°16 
PULTE is Ware eRe SIRO ace 5-31 3-82 2-11 0-65 0-66 1-09 0-86 1-24 3°51 
STUDS IAs toxtpataseetees a ete 5-15 2-47 0-29 0:93 127 3:21 2-17 2-25 3°18 
PAMSUR te Wome act accent 0-28 3°25 1-88 1-23 1-26 0-29 0-55 0-33 1-30 
peptem Denn dhascs-ecumoree 2-11 4-79 2-82 0-41 2-14 0-31 1-21 0-73 0-09 
SSID ieee ret stare a soe ee 15-84 18-71 8-66 4-40 7-66 10-03 6-61 8-76 12-36 
Temperature 
BADE sais ore Bee iets ra os en aaae 50-0 44-2 39-2 42-8 45-4 ald 41-2 38-2 41-4 
BV voca okra oe ie Mee ee 51-1 48-6 49-7 44-0 49-0) 47-6 51-0 51-6 53-2 
HJVio Tonks See ORR Lem reer AIOE FS 54-7 56-4 56 4 63-0 58-3 57-0 62-8 61-7 60-6 
JULLSE rei mie facts Chas ee Bee 59-3 63°3 68:5 64:3 65-9 69-0 64-6 64-0 66-5 
APU atiet ei <ceie ers pene 67-2 60-8 63-5 63-5 66:7 68-1 62-7 66-0 63-3 
Septemiberscn 6.0.5. aes 50-4 53-6 55:1 57-4 54-8 55°4 50-3 59-0 56:5 
AVeQracesyis.2 econ ek 55-4 54-5 55-4 55:8 56-7 54-7 55:4 56-8 56-9 
NW. 5-18-12—RONALANE EL. 2330 
Precipitation 
1915 1916 1917 1918 1919 1920 1921 1922 1923 
INDY SA eect kee a ee 0:09 0-14 0-84 0-21 2°34 0-90 0-61 2-48 0-93 
Ce ene meer. ys Atel Bi ce ei, 1-69 2°32 0-76 0-65 1-62 1-54 1-74 0-80 1-63 
DUBE hare it ee Nee 4-15 4-32 1-29 1-22 0-37 0-66 0-74 1-73 5-12 
JUS Ae dana teers ay nore 3°26 4°24 0-24 1-37 0-89 2-22 1-21 1-16 2-34 
Aumuist re cee decctackcmee 0-75 1-68 1-34 0-92 0:77 0-00 0-57 0-48 1-32 
Septem ber... amas 1-29 3°14 1-53 0-22 0-83 C-03 1-96 0-59 0-00 
SSUMISA sacs biter seter 11-238 15-85 6-00 4-59 6-82 5-35 6-83 7°18 11-34 
Temperature 
A Drills: Mek eter nertene mere 51-4 43-9 BY iors 42-2 45-5 33-6 42-9 41-1 40-57 
DV Eas bees eetonanne ake ne 53:0 48-7 51-6 49-8 53°6 50-4 52-4 54-0 54-10 
DUNG. Bivis vw ane meine ae 56°4 57°6 57°8 64-1 63-1 59-7 66:3 60-3 61-68 
Tae Re ee 61-2 65:8 69-9 65-0 67:3 69-5 68:3 66-7 67-82 
Auguste. ches onerous eee 69-2 62-1 62-6 64-4 66-6 65-8 64-8 68-3 63°35 
Septem ber ot. cunseais sm cies 51°5 53°3 55:1 65-0 54-6 56-9 50-7 61-5 54-90 


i | ESS J | | 
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SE. 6-19-14—BROOKS EL. 2455 


Evaporation 


———s — 


1915 1916 1917 1918 1919 1920 1921 1922 1923 


SSS a ee, ey ee ee eee 
es 


LALA) 3 Tae eon an gue ty 8 4 2 Aamegeg | (PU RG (eo ie eR fg 5-68 2-47 1-05 2-64 1-71 3°73 
VL ees MRR ds OS Oe Senn tal Grate Baas, btaeee. 4 whe 8-47 6-07 4-28 3°69 4-73 4-89 
ee CRE ER ics | cere Mk tes Uae a cot feeds 8-50 7-33 5:73 5°77 4-52 3-22 
Ba ee ee cee ee, wae Ree Lo tt beledce kc 9-57 7-15 5-15 6-29 5°35 5-13 
SGT E doe ay Ge” Bol ats Bee Cee GSS Mieke -4 PS Cape Ae | ag oe 6-80 5-21 5-65 6-01 4-64 3-18 
porayeh Beye W@ {C1 SO ian eile J. hooves dD AR Ie (oa eA 3°84 3-21 4-12 3422 2-82 3°12 

UAC ems Sapien baie 0, AUP CA Ped aa pes Seber 42-86 | 31:44] 25-98 | 26-62 iba 2o00G 23-27 

Precipitation 

IG earetir.. mo Aae Ol Neato cd tae de as: 0-58 0-00 1-41 1-16 0-95 1-94 0-78 
lar 6 He aol SAE ef a oitcs iat lao teased 1-01 0-42 1-02 0-88 1-55 1-26 0-90 
+ LEC Sa gaa 2 OR SRR 5-41 2-27 0-89 0-54 0-40 1-52 0-21 2-09 4.19 
Werte ae RIN & Aceh cos ses 1-55 2-61 1-06 1-39 1-46 1-41 1-44 0-33 1-87 
PAIGE Ware ePre Ae. Sito Met ac sd 2-07 1-80 2-45 1-15 2-40 0-00 1-46 1-70 1-75 
DONE Ger eeik tata eek... 0-65 2-45 0-82 0-31 LETT 0-00 2-65 1-12 0-00 

SUMISRO Te ha ee ec dhe eth cal Nae eek 6-81 3°81 8-46 4-97 8-26 8-44 9-49 

Temperature 

BAGUELLepake thers baht te 2 48-2 43-0 39-0 46-0 43-8 34-6 41-5 41-0 43-4 
oe ae ie, G4 ie eae. eS 50-0 47-0 52-0 52-0 53-1 50-8 50-3 5267 53-2 
Sie SA A Gh coe cS 56-4 58-0 58-3 65-0 62-4 59-4 64-6 62-2 61-9 
UN ae tae kb het Ms caci’ 62-0 66-0 70-5 67-5 66-3 69-0 67-3 64-9 67-3 
PSUS Dat eae ey ae Re cs 70-0 62-0 63-9 64-2 64-5 64-6 63-2 65-6 63-2 
pete Wevoel 8 Dat AMER © een 51-0 52-0 54-3 53-2 54-8 55°o 50-0 57-0 55-0 
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ve 
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09 
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NE. 11-24-25—STRATHMORE EL, 3190 


Evaporation 
1915 1916 | 1917 1918 1919 1920 1921 1922 1923 
DCT yee ee oe bh lee Saws 4-22 2-59 2-09 2-88 4-15 2-05 DO, eta 3:69 
MAY Oi) es Bsc ete va 4-73 3-46 3°70 4-58 6-42 3-00 4-76 5-85 5-43 
TUE sos pone oh sektee Pee 4-33 4-59 4-60 5-83 6-42 4-20 6-02 4-24 3-50 
DULiret REG oes o erekate - 6-47 4-84 5-88 6-13 5-46 4-47 6-27 5-33 4-76 
Am ostiee: Mon Bec at teeiee cin 4-25 3-16 3-66 4-01 3-65 4-47 3-59 3°74 3°37 
Sentemi berigs. ..biaws cs: 2:27 2-66 2-27 2-62 1-64 3°67 2-69 3°56 2-44 
UMS nesta neces siceoeel 20°27 || 21-30 11922220 || . 26-05 |. 27°74). 2L-86) 26°33)... sone 23-19 
Precipitation 
ADEN ee Bees arse eee cee 0-11 0-44 0-56 0-39 1-45 2-11 1-28 PAY GT 1-06 
Ae Oe Cece enes 3°42 4-51 3-26 1-08 2-26 1-78 0-71 0-36 3°97 
PONE os Olea ce eee ea oe 4-77 2-02 2-30 0-22 1-10 1-72 1-14 1:30 4-02 
Ply ee cei bee 2 oa ek 4-89 3°42 0-51 1-10 1-56 2-87 2:70 2-15 2-56 
AUSUSE Hee cE cs Mae ee 1-48 3°13 2-48 2-10 3-46 0-27 2-99 2-73 1-98 
Bentemberss J, s..k chase eae 2-56 2-60 1-05 0-82 3-26 0-08 0-63 0:76 0-83 
BUMS AR. ote eee es 17-23 | 16-12 | 10-16 5-71 | 138-09 8-83 9-44 | 10-01 14-42 
Temperature 
Ary dothc tees oh eens oes 46-6 41-0 35-1 41-2 41-9 27-7 38-6 35:7 38-5 
BV uch bere oe 48-6 44-4 47-2 48-5 47-4 46-0 49-2 50-2 49-8 
Sane soe tet tee cok ah ore 51-7 53-9 54-2 59-9 56-1 55-5 60-3 54-2 54-0 
ALTE Re tii ed Soe ae ok ah SA 57-2 59-1 64-9 62-6 61-7 65-0 61-8 60-7 62°3 
AN GURT pe ens 6s Se ee 64-4 56-7 59-0 55°5 60-4 60°8 58:9 61-9 59-5 
September.i5n.- .bSe. eat 47-0 48-5 51-6 49-0 49-5 51-3 47-0 54°8 52°3 


—-————qK | ——— | qe | jKjK | — qe (ue — / KK |) qi q—!/— 
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Summary of Temperature, Precipitation and Evaporation at Coaldale, Ronalane, 
Brooks and Strathmore, April to September inclusive 


Mean 
; Temperature | Precipitation | Evaporation 
Station 9-Yr. Period | 7-Yr. Period | 6-Yr. Period 
1915-23 1917-23 1918-23 

inclusive inclusive inclusive 

CSC ALE PRER GEE oe srotcin es Raa TERT TTS fe led « phar oc sae ds ble e% 55-7 8-35 31-04 
FROUDE LANG PTT CE oe on rs ne aie dia oe ebcee cases § 57-0 Geese sen lereace ccs: 

JBPROVGY ohh ws MAS Bro EG BERS Bart Se er RE © POs eee 56-6 7-18 29-16 
BLEACH INOle eae ote eet Toe tO ncl te deeeee csee. 52-2 TO SQA hess ied ae crs 


REPORT ON DRAINAGE SURVEYS AND INVESTIGATIONS 


GENERAL 


This season marked the fifth since the co-operative agreement between the 
provinces of Alberta and Saskatchewan and the Dominion regarding drainage 
became effective. Investigatory drainage survey work both by the Provincial 
and the Federal Governments was reduced to a minimum during the past season 
in observance of the policy of exercising strict economy. With the exception of 
the small drainage projects, no new drainage investigations were undertaken by 
the Dominion Water Power and Reclamation Service, all the field work being 
restricted to completing the field investigations of the large projects under 
investigation from last season. 

As a result of the decrease in the work, the drainage field staff for this season 
was considerably reduced. The field organization was under the direct super- 
vision of Mr. J. 8. Tempest, Supervising Hydraulic Engineer; Mr. G. F. Horsey, 
Hydraulic Engineer, was in charge of the large party engaged in completing the 
survey of the Carrot River Triangle drainage project in northern Saskatchewan 
and Manitoba, while Messrs. A. C. Wright and W. C. Warren, Assistant 
Hydraulic Engineers, were in charge of construction parties on the Waterhen 
Lake drainage district in Saskatchewan. Mr. Wright in addition to his duties 
at, Waterhen Lake district made investigations and inspections of a number of 
small drainage projects in Saskatchewan. Mr. D. Whittaker, Assistant 
Hydraulic Engineer, was engaged in making investigations and inspections of 
small drainage projects in the province of Alberta. His party returned to the 
field early in January, 1924, to undertake a survey to ascertain the feasibility 
of a comprehensive drainage development in the valley of the Whitemud creek 
in Alberta. This work was completed before the spring break-up. The other 
survey parties finished their season’s work in December, 1923, when the senior 
engineers returned to Ottawa to prepare the reports and plans of the season’s 
work. 

Drainage projects are dealt with under three general classes:— 


1. Small projects that are less than 1,280 acres in extent and under $5,000 
in estimated cost. Thése may be undertaken by individuals. 

2. Provincial Government projects which are initiated by groups of settlers 
under the provincial drainage laws for the co-operative carrying out of 
comprehensive drainage for the improvement of their own lands and 
any Crown land in the drainage district. 

3. Large projects carried out by the Dominion Government where 50 per 
cent or more of the land to be reclaimed is in the control of the Crown. 
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The following is a brief summary of the work carried out last season:— 


SMALL PROJECTS 


Under the provisions of the Reclamation Acts of the provinces of Alberta 
and Saskatchewan, and the Dominion Government Drainage Regulations, small 
drainage projects may be carried out by settlers without recourse to the rather 
expensive procedure under the Provincial Private Ditches Act. In each such 
case, and without charge to the applicant, an engineer of the department investi- 
gates the projet to determine its feasibility and desirability and, if required by 
the circumstances, works for the satisfactory reclamation of the land are 
designed and staked out. 

Many settlers who realize the benefits of mixed farming are actively 
interesting themselves in draining small lakes and sloughs, and are constructing 
works to lower the level of these in order that more hay may be grown and cut. 
In some instances, control works are installed to hold the water on the land for 
a short period in the spring for irrigation purposes, after which it is let off 
so as to permit of the cutting and making of hay. This is the cheapest form of 
drainage project, necessitating only the lowering of the water-table from one to 
one and one-half feet below the surface of the land. At a later stage, when the 
benefits of this partial reclamation have been secured, the settler may, at a 
slightly increased cost, deepen the ditches and thoroughly reclaim the land so 
that it may be cultivated for the production of cereals, which requires effective 
drainage of three to five feet. 

The locations of small drainage projects are generally to be found in groups. 
The development of these groups comes about by the success of a drainage 
pioneer in a certain district whose methods and example are immediately 
followed by his neighbours. 

During last season forty-nine of such projects were investigated and 
inspected. In one particular group alone, comprising 11 small projects situated 
in the New Sarepta district, southeast of Edmonton, 1,400 tons of hay, valued 
at $15,000, were obtained from reclaimed land formerly underlying valueless 
shallow lakes and marshes. 

During the five years in which drainage investigations have been carried 
out by the Drainage Division of the Reclamation Service, two hundred and 
seventy-one investigations and inspections of small schemes have been made. 
The average cost of reclamation for small projects is $8.90 per acre. There are 
about 15,000 acres of land under process of being reclaimed by these schemes, of 
which about 50 per cent has been already permanently reclaimed. 


PROVINCIAL GENERAL PROJECTS 


During the past season.our engineers inspected six projects of this character— 
two in Alberta and four in Saskatchewan. ‘The Federal Government in these 
cases is only interested as regards the removal of the water and, in a few 
instances, in the disposal of Crown land where a small area of vacant Dominion 
land is included in the provincial drainage districts. The provinces in accordance 
with the existing drainage laws are required to obtain the approval of this 
department before commencing drainage operations. 

Since 1919, twenty of these projects have been developed in Saskatchewan 
and five in Alberta. 

Provincial drainage projects are usually situated in the better settled districts 
where, although the lack of drainage has been generally felt, it has not prevented 
a very considerable percentage of the land being satisfactorily cultivated. As 
land values increase, the time arrives when it is economically desirable to reclaim 
unproductive and waste land in such localities. The settlers then organize under 
the provisions of the provincial drainage laws, which require that the resident 
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owners of at least two-thirds of the area of the lands affected by the project 
shall be in favour of drainage before the drainage district may be erected. Very 
careful consideration is given by the provinces, to applications for the erection of 
drainage districts because of the financial obligations, that directly and 
indirectly are the result of drainage, especially when it means the opening up of 
outlying districts. In such cases roads, highways, drains; telephones ‘and 
school systems, etc., have to be extended to serve the newer sections. The 
problem, however, is largely one of economics, which is reflected by the con- 
ditions obtaining generally in the country as a whole. 


LARGE Prosects INVESTIGATED BY THE DOMINION GOVERNMENT 


No new investigations were commenced this season, the field work being 
confined entirely to completing the investigations unfinished from the previous 
season. 


CARROT RIVER TRIANGLE DRAINAGE PROJECT 


The district known as the Carrot River Triangle comprises an area of 
about 1,086 square miles and is situated in the triangle formed by the 
Saskatchewan and Carrot rivers and the Sipanok channel—an_ overflow 
channel of the Saskatchewan river. There is an additional area of 350 square 
miles adjoining this district on the east, known as the Pasquia extension of the 
iarge swamp, which has also been investigated by engineers of the depart- 
ment. 

Several partial investigations and surveys have been made in past years 
with a view to ascertaining the feasrbility of reclaiming this land for agri- 
cultural purposes, but owing to the magnitude of the project, the inadequacy of 
the staff and the short time spent on the surveys, these merely indicated that 
drainage appeared to be feasible and that the land when drained would be 
suitable for farming. One of the greatest difficulties in the investigation was 
the practical impossibility of penetrating to and surveying the greater portion 
of the interior during the open season. 

When this work was undertaken by the Reclamation Service in 1921, two 
survey parties were detailed to survey and investigate the river portions along 
the banks of the Saskatchewan and Carrot rivers during the summer and to 
establish bench-marks and base lines. These: parties continued work during 
the winter months on a part of the interior. Surveys and investigations of 
this nature were carried out in 1922 and were completed this season. 

Generally speaking the method of reclamation will consist in the con- 
struction of levees along the banks of the Saskatchewan and Carrot rivers to 
keep out the flood waters, and of a system of interior drainage ditches to carry 
the run-off to sumps, and thence to be pumped over the dykes into these two 
streams. 

Until the several plans of reclamation upon which the engineers are now 
engaged are considered and compared, the cost of the projects or units of the 
project can only be roughly estimated. ‘Two schemes of reclamation are being 
considered :— 

(a) The reclamation of the whole area. 

(6b) The reclamation only of the eastern or Manitoba end of the triangle 

and of the Pasquia extension. 


Under the former, the triangle would be divided into five drainage units, - 
each with its protective levees and system of ditches conveying the drainage 
water to the most convenient point to be pumped into either the Saskatchewan 
or Carrot rivers. It is roughly estimated that this scheme would involve an 
expenditure of $6,100,000 to reclaim some 700,000 acres, or an average cost 

92246—9 
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of $8.70 per acre. The later scheme contemplates the reclamation only of the 
eastern part of the district by cutting off this area from the remainder of the - 
tract by a levee extending from the Carrot to the Saskatchewan river. It is 
roughly esimated that this scheme would cost $2,112,000 to reclaim 164,000 
acres, or an average of $12.90 per acre. When it is considered that the 
reclamation of timber and brush lands involves a cost of from $20 to $40 per 
acre for clearing alone the above cost of drainage is comparatively very small. 


WATERHEN LAKE DRAINAGE DISTRICT 


In the preceding reports a full account of the development of the Waterhen 
Lake Drainage project to date was given. 

During the past season the right-of-way of the canals located on privately 
owned land was fenced under contract by Mr. W. A. Weatherby, Kinistino, 
Saskatchewan, who carried out the work, consisting of 3,400 rods of 3 strands 
of barb wire at a price of $0.97 per linear rod. The total cost of fencing 
amounted to $3,470. 

By an arrangement with the Department of Highways, Regina, Sask- 
atchewan, a provincial bridge crew erected four standard wooden highway 
bridges and one wooden hold-up gate in 1922 and 1923. These structures 
were built on plans designed and furnished by and at a cost of $12,700 to the 
department. 

Four cast-iron culverts, 36 inches in diameter, were placed in the levees 
on the lake canal during 1923. These culverts were fitted with metal-flap gates 
to control the flow’ over the reclaimed lake bed during flood stages of the 
Carrot river. Concrete end walls were constructed at the lower end of each 
culvert as a protection against erosion and to support the gates. 


About 4,770 rods of surface ditching were constructed in the reclaimed bed 
of Waterhen lake in 1923. The ditching was done by a plough, cutting a ditch 
of 6 inches bottom width, 4 feet top width, and 3 feet in depth. The plough is 
pulled by a capstan operated by horse power. The cost of this work reached 
$4,706, or an average cost per rod of 98.8 cents. 

As it is necessary for the department to purchase the land required for the 
right of way for the drainage canals on privately owned land, surveys were 
carried out by a Saskatchewan land surveyor, and plans are now being 
registered in the Land Titles office at Prince Albert, Saskatchewan. 

The water was let off from the lake and marsh in July, 1922, and since 
that time the land affected has dried out to a very considerable extent. 


The water table in both the marsh and lake has been steadily lowering 
since the completion of the main drainage works. It was very noticeable during 
the season of 1923, that the heavy reed growth covering the greater part of the 
marsh and the shores and west end of the lake before drainage were gradually 
dwindling and giving place to good commercial wild grasses. More wild hay 
has been available since the completion of the drainage works than ever before. 
Grass fires in the spring, swept over large areas and cleared off much of the 
dead grass at the roots, providing an excellent crop in 1923. 

An experimental plot was operated last season by the department on the 
reclaimed land to ascertain what cereals, grasses, roots, etc. were best adapted 
for this particular class of soil. The University of Saskatchewan kindly 
co-operated in the experiments and much valuable data were obtained. Oats, 
barley, timothy, brome grass, western rye grass and red top showed excellent 
results. 

Before disposing of the reclaimed vacant Dominion land by auction sale, 
the department has decided to lease it for a number of years at a nominal 
rental, during which the agricultural value of the land will be definitely 
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established. A better price for the land will be obtainable in this manner, 
than if it were now placed on the market so soon after reclamation. 

The total money appropriated by Parhament for the construction of the 
Waterhen Lake drainage district was $173,000. When a few outstanding 
accounts have been adjusted the actual cost of construction will not exceed 
$170,000, which is well within the limit of cost provided for in the estimates. 


SUMMARY 


Since 1919 thirty-six large projects have been investigated by the depart- 
ment. Only in one case—Waterhen Lake Drainage proyect—has construction 
been undertaken by the department. The total area involved in these investi- 
gations reaches the huge total of 1,560,000 acres. 


5 va ‘Sas wha ‘ ini a ee latiaidus ie ‘ 
“a Ve SS pa in tee iy Me a 


oie 
‘a> ay Le% ai Vi COA Sao ae 


%: id AL ieee A, ft: WaastPy ae ang 4 ban 4 
My i. me 7 i b sera ee af i Nel 4 ; " 
a eA ad a Ea ae Wah a a ae) Te i" B) os) A hy bin “ Vien tx K as 
ora we. t ‘ re “a be ; Ae Nard 
ee TA ae eRe Hs SARA, She ee bl ints Crys are 


Chie oy st 

; £ 4 wh fi = yd) a ; ! a, +. 
ae} a eats Tiss poten } pit ey is ce y favre, 8 Thay, at nae oo pte 
- 5 e : Da Ne rs i: ar 7 
Me it ae 4 Be Sheree itiiw ibe ny ve a dy 


4 tah d a re. ; . er ws < ' " { PAE, a at be 


- : 7 : 


“ us ‘ 
- x . F bee "4 ~i) A byes batts WG ainhsiel; “hd es me aides Sveteeae! sil 
oe * { ane ‘ si dae es oe 3 SUnte ait Beth a pha r Lat ve AY Te , ara < 
Be ijor i mck oo bain pte ane em ine toi eer Maat eee ee 

a r eA ee f 
ae : teu) Set he ba eau tniae. | te hin! “a mi} portant tral ay 
.“ . ; . . : , ; iis +4 as : 
: F m his . a4 an 4 app 7 =) : slid i a . haat: fed i h 
oar 


i) : ; ; se he cA ay ; We th ACs Ar wv ae A ak a, 


i i ' 6c q ‘ 
* ' ] , | ie ** 
r .. “ 5 
. < ' tA rae » > ane 
“. - 
. - " : 4 , oY ” 
| ee speeded SF 
4 f a vi me ” rs . é at £ 
. in ia 
‘e . ¥ ’ «7 Ls 
A > 
“1s i= = 4 
‘ t Lm | 
ie ; i a on rf iE’ wie A 
law 
2 : : 
hy.” { ; ; 
' ; ; ik aie 
- . 
a 4 ay 
- ts 
stil j 4 Tad Oe ba 2 
, iu 4 
awe i 
' . - L r j he \ sve ¥ 
a 4 : y ‘7. > Cy aa : yin ot | eae ws 
} i. 0 Se a 2 hee Se 
= } i , - 
j j : ; r * a 6 
: * \ ce ay - ve Se. mi: Serr 
_ H : 
ea : ; 7 ; wT - ae Pia 
:/ : : = ; Rs ‘* . 


Te . , « ‘ / ‘ ; t . oy » a) eS ia bs. mish 
’ } ; } Ma 


oS Oe 


, ‘ SCY hay BU Ce 


: ; : AGS "DA? Std Wd fs 4 i LeBibte = oe es 
=0a8 Fy y P ; Ns 4 iM ee PN Eoee et oa } has tla hey rhe 


doh ofr brs dus ae ae 


= A - ioe * ’ r 7 2 4 J : ¥ 
pgs - IS. ie Tsay eae io et ane ~ cd Rs B ger eh 
£22 PENNELL Mayra Borie e ia Ea, oh 


en: mikice® ani ak edpetent x) a oy ee 
a7 / ee wees ce eee 8 ey) Nr Ly a Paid! Chas Be an ister \ ” 
3 P28 ¢ . — ae ath ahi ins OO @ > 
ei Pee AOR es noe Cee Taal S's. fi eat et i ¥ Fa 
> r ¢ ‘ A ae 1% ihe Lee i ¥ 1 Gr ‘a a iat Her. § ¥ wean = 
ag. ‘ fa ‘ 3 ie 7 i - eae as ‘= ge ae By 
» * - a - Fe ie Ps ee hit 
ae heii aves 140 4 Lise Ae Rese EERO ree Uh: erik if: 


* ad » Head ee fs agate : spi ; ae ase 
dat Rai EON a - eo Meta he 


Water Power and Reclamation Service 133 


CLASSIFIED LIST OF PUBLICATIONS 


WATER POWER 


The Reports pertaining to Water Power, published by the Dominion Water Power and 
Reclamation Service, with the exception of the Annual Reports, have been called 
Water Resources Papers, and have been numbered 1, 2, etc. 


Annual Reports previous to 1913. are included with the Annual Report of the Department 
of the Interior, and can be secured from the secretary of the department. 


Annual Reports for the fiscal years ending March 31, from 1913 to 1924, are available for 
distribution. That for 1924 is the first report combining the activities of the Water 
Power and Reclamation divisions of the Service. 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations 
(Bow river west of Calgary), by M. C. Hendry, chief engineer in charge of surveys. This 
is a complete study of the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run-off and ice formation. Existing and possible power and 
storage developments, together with maps and plans are appended complete. Published 
1914. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power. market. Maps, 
plans and all relevant data are appended. Published 1915. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project, 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigations earried out to determine the possibility of lowering the level of 
Cedar lake and its effect in a general scheme for reclaiming the low-lying lands contigu- 
ous to the Saskatchewan river in the Pasquia region. Published 1914. Out of print. 


Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by H. E. . 
M. Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of south 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 
8. S. Scovil and J. T. Johnston, compiled for the Manitoba Public Utilities Commis- 
sion. A general survey of the water-power situation in Manitoba, with all available 
general information and hydrometric data published to date in condensed form con- 
cerning the rivers in Manitoba. Published 1914. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of Dominion Water Power Branch, Secale for the guidance of field engineers of the 
Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. Published 
1915. Limited edition. 


Water Resources Paper No. 11.—Sccond Report on the Pasquia Reclamation Project by 
T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 
Report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915. Out of print. 


Water Resources Paper No. 12.—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a brief descrip- | 
tion of certain small western water-power developments. Part II gives an analysis of 
requirements and cost data for the farm power supply. Published 1915. Out of print. 


Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Electric 
Development. A complete discription of the project and of the details of construction, 
with plans, diagrams and illustrations, by G. R. G. Conway, chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915. 
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CLASSIFIED LIST OF PUBLICATIONS—Continued 


Water Resources Paper No. 16.—Water Powers of Canada. <A series of five pamphlets in 
one volume covering the water-power situation in Canada, prepared for distribution at 
the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, consulting 
engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. Acres, 
hydraulic engineer, Hydro-Electric Power Commission, Ontario; F; T. Kaelin, assistant 
chief engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, engineer, 
Nova Scotia Water Power Commission, Halifax, NS., Published 1916. Out of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dominion 
Water Power Branch. Part I deals with progress of ultilization, features in design, con- 
struction and operation specially applicable to Canada. Description of certain typical 
Canadian water-power developments. Part II analyses the uses, growth and future of 
electrical power in Canadian industry. Published 1916. Out of print. 


Water Resources Paper No. 20.— Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
Hoe: ™M. Kensit. A detailed study of the industrial growth and future power require- 
poe of the district tributary to the Winnipeg River power sites. Published 1917. Out 
of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to 
January 1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory . 
of the stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory. by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 


Water Resources Paper No. 33.—Directory of Central Electric Stations in Canada, to 
November 1, 1922. Comprises an analysis of the central electric station statistics and 
a directory of the stations. Published 1923. Price, 50 cents. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC. 


Water Resources Papers Nos. 29 and 37.—Surface water supply of Canada. Report on 
hydrometric surveys covering the Atlantic drainage south of the St. Lawrence river, 
including Nova Scotia, New Brunswick, and Prince Edward Island and southeastern 
Quebec, for the climatic years ending September 30, 1919 and 1920, and September 30, 
1920 and 1921, by K. H. Smith, district chief engineer. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Paper No. 41.—Surface water supply of Canada. Report on hydro- 
metric surveys covering the St. Lawrence and southern Hudson Bay drainage in Quebec 
for the climatic year ending September 30, 1923, by Leo G. Denis, district chief engineer. 
In course of preparation. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources Papers Nos. 28, 34, 38 and 42.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario for the climatic years ending September 30, 1920, 1921, 1922 and 
1923, by S. 8. Scovil, district chief engineer. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada 
Reports on hydrometrice surveys in Manitoba: from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a gazetteer 
of lakes and streams in Manitoba. 
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CLASSIFIED LIST OF PUBLICATIONS—Concluded 


Water Resources Papers Nos. 31, 36, 40 and 44.—Surface water supply of Canada. 


Reports on hydrometric surveys covering the Arctic and western Hudson Bay drainage 
(and Mississippi drainage in Canada) in Alberta, Saskatchewan, Manitoba, extreme 
western Ontario and the Northwest Territories, for the climatic years ending September 30, 
1920, 1921, 1922, and 1928, by C. H. Attwood and A. L. Ford, district chief engineers. 
Previous to 1919-1920 the surveys in Alberta and Saskatchewan were carried on and the 
results published by the Reclamation Service, Department of the Interior. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35, 39 and 43.—Surface water 


supply of Canada. Reports on hydrometric surveys covering the Pacific drainage in 
British Columbia and the Yukon Territory from May, 1911, to September 30, 1923. 
No. 1 is by P. A. Carson, chief engineer, the others by R. G. Swan, district chief 
engineer. No. 1 contains an outline of the history of the Railway Belt with special 
reference to its administrative, legal and physical problems in regard to water, and a 


gazetteer of the lakes and streams in British Columbia. 


RECLAMATION 
Drainage Regulations. 
Irrigation Regulations. 
Annual Irrigation Reports—1912 to 1915. 


Irrigation Surveys and Inspections Reporis—1915. (1915-16). (1916-17). 


(1918-19). 


Annual Report of the Reclamation Service—(1919-20), (1920-21). (1921-22). 


Annual Report of the Water Power and Reclamation Service (1923-24). 
Western Canada Irrigation Association Reports—(1st to 11th Convention). 
International Irrigation Congress Report (1914). 


Bulletin No. 1—TIrrigation in Alberta and Saskatchewan. 
(Consisting of a Synopsis of the Irrigation Act and its Administration.) 


Bulletin No. 2—Alfalfa Culture. 

Bulletin No. 3—Climatic and Soil Conditions, C.P.R. Irrigation Block. 
Bulletin No. 4—Duty of Water Experiments and Farm Demonstration Work. 
Bulletin No. 5—Farm Water Supply. 


(1917-18). 


(1922-23). 


Builetin No. 6—Irrigation Practice and Water Requirements for Crops in Alberta. 


Pamphlets: 


Address by Mr. S. G. Porter—‘Practical Operation of Irrigation Works.”—Extract from 
W.C.LA. Report, 1914. 

Address by Dr. Rutherford—‘“Inter-dependence of Farm and City.”—Extract from 
W.C.1.A. Report, 1914. 

Address by Mr. Don. H. Bark—“The Actual Problem that Confronts the Irrigator.”— 
Extract from W.C.I.A. Report, 1914. 

Address by Mr. Don. H. Bark—“ Practical Irrigation Hints for Alberta.”—Extract from 

W.C.1.A. Report, 1915. 
ae by Mr. Don. H. Bark—“Alfalfa Growing.”—Extract from W.C.1.A. Report, 
““Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.E.I.C.). 
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Water Resources Papers, and Irrigation and Drainage Reports, 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 33, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 

Ottawa. 
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WATER POWER AND RECLAMATION 


INTRODUCTORY 


The amalgamation of the Dominion Water Power Branch and the Recla- 
mation Service was referred to in the last Annual Report. During the past 
fiscal year the adjustment of all the details incidental to this amalgamation 
was completed and all necessary reorganization effected. 


ORGANIZATION 


Water Power—The water-power activities are both administrative and 
investigatory. The proprietary interest of the Dominion in the water resources 
of Alberta, Saskatchewan and Manitoba, of the Northwest and Yukon Territories 
and of the Railway Belt in British Columbia gives rise to the necessity of admin- 
istering these resources in accordance with the Dominion Water Power Act and 
the Regulations thereunder, and places upon this service the responsibility of 
securing such fundamental engineering and economic data as will enable it pro- 
perly to control the development, distribution and sale of hydro-electric energy. 

Throughout the rest of Canada the water-powers are vested in the provinces 
and investigatory work is carried on in co-operation with the respective provincial 
authorities charged with the administration of these resources. The service also 
co-operates extensively with federal departments and commissions other than 
the Department of the Interior, making the services of its field engineering staff 
available to these organizations when, in the interests of general economy and 
efficiency, it is desirable to do so. 

The co-operative water-power and hydrometric survey work is undertaken 
through district officers, each in charge of a district chief engineer, located as 
follows: British Columbia, at 119 Pender street West, Vancouver; Alberta and 
Saskatchewan, at Southam Chambers, Calgary; Manitoba, at 231 Chambers of 
Commerce Block, Winnipeg; Ontario, the local organization has headquarters 
at the Ottawa office of the service; Quebec, at 201 Inspector street, Montreal; 
the Maritime Provinces, at 193 Hollis street, Halifax. In every case the dis- 
trict offices are operated in the closest co-operation with the provincial officers 
engaged in the administration or use of water or water-power. 

In the Yukon and Northwest Territories the water-power resources are 
administered from Ottawa and, in the case of the Yukon, through the Gold 
Commissioner at Dawson. Investigatory work in the Yukon is handled through 
the British Columbia organization and in the balance of the Territories as the 
exigencies of the situation demand. 

The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff, through which systematic and continuous 
stream-measurement studies are carried on throughout the Dominion. The 
data secured by the hydrometric staff and through the co-operative efforts of the 
various provincial and other organizations are collated, analysed and standard- 
ized at the head office of the service at Ottawa, with the result that there is 
already available in Ottawa both general and detailed information concerning 
the run-off and power possibilities of the more important power rivers through- 
out Canada. These data are constantly being revised as new or later infor- 
mation is received and are promptly available for reference to all interested in 
the utilization of the water-powers of the Dominion. 
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Irrigation and Drainage—The Federal Irrigation Act, the Federal Recla- 
mation Act, and Regulations, provide the bases of irrigation and drainage activi- 
ties. | 
Under the provisions of the Irrigation Act the ownership and administration 
of all surplus water supply in the provinces of Alberta, Saskatchewan, and 
northern Manitoba are vested in the Crown. All licenses for the use of water 
are conditional upon continuous beneficial use. A local organization, in charge 
of the Commissioner of Irrigation, Calgary, is responsible for the field admin- 
istration. 

The Reclamation Act and the Regulations are administered along similar 
lines. All field investigations are carried out by the local office upon instructions 
from Ottawa. Any questions of drainage affecting departmental interests in the 
provinces of Manitoba and British Columbia are dealt with through the agency of 
the district chief engineers of this service in those provinces. ‘Close co-operation 
is maintained with the provincial drainage departments at all times. 


PUBLICATIONS 


A list of the annual reports, water resources papers and reclamation reports 
published to date will be found at the end of this report, and copies of those which 
are still in print will ‘be sent on application to those interested, free of charge, 
except in the case of the Directory of Central Electric Stations, for which a charge 
of 50 cents is made. 

During the past year the Annual Report of the Dominion Water Power and 
Reclamation Service for the fiscal year 1923-24 and Water Resources Papers Nos. 
40, 42 and 48 were published. Water Resources Papers Nos. 41 and 44 are now in 
press. Bulletins were published dealing with: Hydro-Electric Progress in Canada 
during 1924; and the Water Power Resources of Canada, February 1, 1925. ~ 


Path ol 


WATER POWER 


(a) HEAD OFFICE 


Tuer First Woritp Power CONFERENCE 


During the month of July, 1924, there was held in London, England, the 
First World Power Conference, the purpose of which was to consider from a 
world standpoint the sources of power, the methods of administration and 
development and all the varied aspects of power application, both nationally 
and internationally. . 

The scheme for holding this conference at Wembley during the course of 
the British Empire Exhibition had been evolved by the British Electrical and 
Aled Manufacturer’s Association and was organized by a strong British com- 
mittee. Invitations to attend were sent to countries throughout the world 
and resulted in forty-four nations being represented by delegates of outstand- 
ing reputation in the realm of power matters, and in more than four hundred 
papers on the various phases of power and power resources being presented. 

Canadian participation in the conference was organized by a committee 
representative of the power interests throughout the whole Dominion, under 
the honorary chairmanship of the Honourable the Minister of the Interior and 
Mines and the chairmanship of the Deputy Minister of Mines. The Director 
of Water Power took active charge of organizing the Canadian effort and headed 
the delegation which attended the conference in England. Papers were pre- 
pared by recognized authorities covering the most outstanding features of the 
power situation in the Dominion and the Canadian delegates took a prominent 


part in al! the discussions of the conference. 


Subsequent to the conference three tours were carried out; one through 
the great industrial centres of Great Britain, a second to the water-powers of 
Norway and Sweden and the third to visit the power plants of Switzerland, 
France and Italy. Canadians were represented on all these tours and gained 
much valuable information concerning European practice in power matters. 

The results of the conference were far-reaching towards establishing an 
inventory of the world’s resources in power, and enabling the representatives 


from the many countries in attendance to meet and exchange experiences in the 
methods of administration, development and application of power resources. 


The conference also served to demonstrate that Canada is among the leading 
countries of the world with respect to power resources and the manner in which 
they are being administered and developed. 


LAKE oF THE Woops ContTROL BOARD 


The regulation of the level and outflow of Lake of the Woods has, as in 
previous years, been the responsibility of the Lake of the Woods Control Board. 
This involves, among other things, the continuous collection of hydrological 


data relating to the watershed. In the securing of these data, the board was 


indebted to the Department of Public Works for run-off records on Rainy and 
Namakan lakes, and to the Dominion Meteorological Service for precipita- 
tion records at numerous stations throughout the watershed. As a consequence 
of very light precipitation throughout the year, lake level fell from elevation 
1057.6 on March 31, 1924, to elevation 1055.2 on March 1, 1925, the latter 
elevation being the lowest in the past thirty-three years of record. 
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Low levels and outflow gave rise to very serious conditions, both adjoining 
the lake and at the power-houses on the Winnipeg river, and it became impera- 
tive that immediate action be taken to provide proper control facilities at the 
lake outlets. To this end an agreement was entered into with the Keewatin 
Power Company, the owner of the Norman dam in the western outlet of the 
Jake, for the enlargement of the western outlet so as to provide a total dis- 
charge capacity from the lake of 47,000 sec.-ft. and for the reconstruction of 
the Norman dam in such manner as would make it a suitable and efficient con- 
trol structure, both measures being in entire conformity with the recommen- 
dations made by the International Joint Commission in their final report on 
Lake of the Woods matters in 1917. 

Work at the western outlet and Norman dam has been under way since 
December 12, 1924, completion being scheduled for December, 1925. Upon 
provision of these measures, proper and efficient control of levels and outflow 
will be possible, and as a consequence, the domestic water supply and power 
requirements of Winnipeg, Kenora and surrounding districts will be protected. 


WatTerR-PowrerR REGULATIONS AND LEGAL RESEARCH 


Final licenses covering two of the major power developments in the Prairie 
Provinces are being prepared to take the place of the original agreements under 
which the developments were constructed and are now being operated. 

The systematic study of past and present Dominion and provincial legis- 
lation in Canada dealing with the uses of water, more particularly for power 
purposes, referred to in last year’s report, has been continued. In this con- 
nection a synopsis of the existing water-power legislation throughout Canada 
was prepared for presentation to the first World Power Conference held in 
London, England, during July, 1924. A number of reports and memoranda 
have been prepared on this subject in response to specific inquiries, including 
a comprehensive list of acts relating to the uses of water now in force in each 
province, prepared at the request of the Consul-General for Poland. 

The Advisory and Technical Committee for Communications and Transit, 
one of the subsidiary organizations of the League of Nations, the formation of 
which was provided for in the Covenant of the League, has in recent years 
‘ been active in holding international conferences. Representatives of all members 
of the League have been invited to consider and, if deemed advisable, adopt 
various statutes and conventions or treaties dealing with some of the many 
important subjects within the purview of that organization. 

Two of these conventions, relating, to the transmission in transit of electric 
power and to the development of hydraulic power affecting more than one state, 
adopted by a general conference at Geneva, December 9, 1928, are of particular 
interest to this department. 


BritisuH COLUMBIA ADMINISTRATION 


The examination of water records issued by the province of British Columbia 
authorizing the use of waters within the Railway Belt, under the provincial 
Water Act, and those appurtenant to lands within the Railway Belt, has been 
continued; and the granting of necessary rights on Dominion lands, required 
for the exercise of these privileges, is proceeding satisfactorily, with the cordial 
co-operation of the provincial Comptroller of Water Rights. 

The project of the Burrard Power Company, a subsidiary of the British 
Columbia Electric Railway Company, to develop additional power on Stave 
lake and river by erecting a dam at the foot of Alouette lake and diverting 
the waters of that lake by means of a tunnel into Stave lake, is now under 
construction. The Dominion lands required for these purposes have been 
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secured to the company, and in the design of the dam now being erected at 
the foot of Alouette lake, due provision has been made for the protection of 
the rights of the Crown timber licensees surrounding the lake. 

In co-operation with the Department of Indian Affairs, further progress was 
made towards the settlement of Indian claims for water rights, and, as in previous 
years, a considerable number of investigations were made throughout the province 
by the local engineering staff of this service on behalf of that department, and 
structural improvements carried out on the Indian reserves. | 

Details of this co-operative work will be found in the report of the district 
chief engineer for British Columbia. 


CO-OPERATION WITH INDIAN DEPARTMENT IN ONTARIO 


The Department of Indian Affairs has recently built a residential school 
for Indians near McIntosh, Ont., close to which is a small power-site well adapted 
for the use of the school. At the request of the Indian Department, the district 
chief engineer of this service at Winnipeg prepared plans for the development 
and use of this power, also for domestic water supply and sewage disposal 
systems. These projects have been approved, and construction was begun on 
the sewage system last October and on the power site in November. About 
30 h.-p. will be developed and this will be used for electric lighting, pumping 
for domestic water supply and fire protection, and power for a machine shop, 
carpenter shop and laundry. The work was temporarily closed down during 
the extreme winter months. 


Water Resources INpEX INVENTORY 


For the purpose of recording and collating the water resources data of the 
Dominion an index inventory system was devised some years ago by the service 
and has since been found most advantageous in its application. The system 
has been described in some detail in the Annual Report for 1916-17 and in 
the combined report for the years 1917-18-19. 

This system has been applied broadly to the activities of the organization 
and has been found particularly useful in its application to the complete census 
of developed water-power, the analysis of central electric station activities, . 
undeveloped water-power resources, stream measurement activities and storage 
investigations. 

After a number of years of sustained effort in the collection and analysis 
of water resources data throughout the Dominion there has now been compiled 
in the index inventory a very large amount of information in such standardized 
and usable form that it is available for almost any purpose. The data so 
compiled are being continually brought up to date and the work is greatly 
facilitated by the co-operation secured from such provincial organizations as 
the Hydro-Electric Power Commission of Ontario, the Quebec Streams Commis- 
sion, the British Columbia Water Rights Branch, the Nova Scotia Power 
Commission, and the New Brunswick Electric Power Commission. 


WaATER-POWER RESOURCES OF CANADA 


The steady, consistent growth of water-power development in Canada which 
was again evidenced during the year just closed emphasizes the importance of 
making an annual inventory of our water-power resources in order that accurate 
information as to the availability and use of this great national asset may be 
available. 

With the installation during the year 1924 of new wheels aggregating over 
300,000 h.-p. there is now installed for all purposes a total of 3,569,275 h.-p. and 
by the completion of plants at present under construction this figure will be 
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increased by over 600,000 h.-p. before the end of 1925. Outstanding features of 
the developments under way or recently completed are their magnitude, the fact 
that they are not confined to any particular section of the country but extend 
from coast to coast, and the large proportion of the power being installed which 
will be available for public use through the medium of central electric station 
organizations. 

somplete data regarding Canada’s great water-power resources are not yet 
available but a great quantity of reasonably accurate as well as considerable 
specific data have been collected and are available from the records of this ser- 
vice. All existing stream-flow and power data available from federal, provincial 
and private sources have been systematically collated, reanalyzed and co- 
ordinated with a view to preparing revised estimates of available power based 
on uniform metheds of computation and arrangement. 


BASIS OF COMPUTATION 


The figures available for water-power listed in table 1 are based upon rapids, 
falls and power sites of which the actual existent drop or the head possible of 
concentration is definitely established or at least well authenticated. Many 
rapids and falls of greater or less power capacity are scattered on rivers and 
streams from coast to coast which are not as yet recorded, and which wil! only 
become available for tabulation as more detailed survey work is undertaken and 
completed. This is particularly true in the relatively unexplored northern dis- 
tricts. Nor is any consideration given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points as 
definite studies have been carried out and the results made matters of record. 


In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minimum water-power possibilities of the 
Dominion. 


The power estimates have been calculated on the basis of 24-hour power at 
80 per cent efficiency for conditions of “Ordinary Minimum Flow” and 
“ Ordinary Six Months Flow”. The “ Ordinary Minimum Flow” is based on 
the averages of the flows for the two lowest periods of seven consecutive days in 
each year, over the period for which records are available. The “ Ordinary Six 
Months Flow” is based upon the continuous power indicated by the flow of the 
stream for six months in the year. The actual method to determine this flow is 
to arrange the months of each year according to the day of the lowest flow in 
each. The lowest of the six high months is taken as the basic month. The 
average flow of the lowest seven consecutive days in this month determines the 
maximum for that year. The average of such maximum figures for all years in 
the period for which data are available is the estimated maximum used in the 
calculation. 

This estimated maximum development is based upon the assumption that 
it is good commercial practice to develop wheel installation up to an amount, 
the continued operation of which can be assured during six months of the year, 
on the assumption that the deficiency in power during the remainder of the year 
can be profitably provided from storage or by the installation of fuel power 
plants as auxiliaries. The correctness or otherwise of this assumption for any 
particular site can only be definitely settled by careful consideration of all cir- 
cumstances and conditions pertinent to its development. The method, however, 
enables the service to make a fairly satisfactory over-all estimate of the 
maximum hydraulic power available as distinctive from the estimated ordinary 
minimum power available. 
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AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada, from all sources and within 
the limitations outlined, is 18,255,000 h.-p. for conditions of ordinary minimum 
flow and 32,076,000 h.-p. under a flow estimated for maximum development, i.e. 
dependable for at least six months of the year. 

It is believed that these are conservative estimates since an analysis of the 
water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as to 
stream-flow, gives an average machine installation 30 per cent greater than the 
six-month flow maximum power. Applying this, the figures quoted above, there- 
fore, indicate that the present recorded water-power resources of the Dominion 
will permit of a turbine installation of 41,700,000 h.-p. 

The total installation to date in water-wheels and turbines throughout the 
. Dominion is 3,569,275 h.-p. In other words the present turbine installation 
represents only 84 per cent of the recorded water-power resources. 


CURRENT PROGRESS IN DEVELOPMENT 


A review by this service indicates that in the sphere of hydro-electric and 
water-power development the year 1924 was one of pronounced activity 
throughout the Dominion. Not only was a substantial increase recorded in the 
total installation but many large projects were advanced to such a state that a 
further extensive increase will be effected during the year 1925. More than 
300,000 h.-p. were added during the year bringing the total installation in the 
Dominion to a figure of 3,569,275 h.-p. while with the installations nearing com- 
pletion this figure will be increased by more than 600,000 h.-p. during 1925. 

Special interest attaches to the activities of the present time when com- 
pared with those of a few years ago, in the magnitude of individual develop- 
ments and the speed achieved in their construction. Where a few years ago 
blocks of ten to twenty thousand horse-power were thrown upon the market, 
now plants in excess of one hundred thousand horse-power are brought into 
operation in a single year. Modern construction methods have also advanced to 
meet the demand for speedy development so that it is not uncommon for plants 
of large magnitude to be completed within the space of twelve months. 

Practically every province is represented in the year’s activities, the details 
of which are briefly recorded in the paragraphs following. Among these the 
most. outstanding are the activities of the British Columbia Electric Railway 
Company, and the West Kootenay Power and Light Company in British 
Columbia; the city of Winnipeg in Manitoba; the Ontario Hydro-Electric Power 
Commission, the Hollinger Consolidated Gold Mines, the Canadian Niagara 
Power Company, and the Backus-Brooks Company in Ontario; the St. Maurice 
Power Company, the Montreal Light, Heat and Power Consolidated, the Northern 
Canada Power Company, the Ottawa River Power Company, the Southern 
Canada Power Company, and the Duke-Price Power Company in Quebec; 
and the Nova Scotia Power Commission in Nova Scotia. 


British Columbia.—While no new installation may be eredited to British 
Columbia’s total during 1924, activities of prime importance were carried forward 
during the year, the results of which will be effective in considerably increasing 
the generating capacities of several stations during 1925. 

The British Columbia Electric Railway Company continued extensive oper- 
ations in the Stave Lake region. Following the raising of the Stave lake dams 
which provided for a 22-foot increase in storage draft on the lake the company 
commenced the installation of a fifth unit of 15,000 h.-p. in the power station. 
The four existing units are also being rewound to increase their rated capacity. 
When this work is completed in 1925 the Stave Falls plant will have a total 
rated capacity of about 85,000 h.-p. 
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Work was also started by the same company on the diversion of the waters 
of Alouette lake by means of a tunnel to a power-house located on Stave lake 
about 104 miles above the Stave Falls plant. The Alouette plant will have a 
capacity of 12,500 h.-p. and its completion is anticipated in 1926. 

On Vancouver island the company duplicated its transmission line between 
the Jordan River plant and Victoria. Plans are also being prenared for 
increasing the storage capacity of the Jordan River dam during 1925. 

The West Kootenay Power and Light Company Limited, entirely demolished 
its plant No. 1 at Lower Bonnington falls on the Kootenay river and com- 
menced the construction of a new plant which will have an ultimate capacity of 
60,000 h.-p. The initial installation of 40,000 h.-p. is expected to be in operation 
during 1925. 

The Powell River Company added to the height of its dam on Powell river 
thereby increasing the storage capacity by 630 square mile feet. Future plans 
of the company include the installation of some 20,000 h.-p. additional Capea 
in the power plant connected with its newsprint mills. 

The East Kootenay Power Company completed the works in conviesue 
with its 15,000-h.p. development on the Elk river which together with a plant 
on the Bull river serves with pow er a considerable area in southeastern British 
Columbia. 

Among investigations carried fe during the year by a number of organi- 
zations interested in the development of power, such rivers as the Stamp, 
Cheakamus, Bridge and Columbia were considered. 


Alberta—On the Cascade river near Banff the Dominion Parks Branch of 
the Department of the Interior completed and placed in operation a hydro- 
electric development of 960 h.-p. together with a transmission line connecting the 
plant to Banff where the power is used for lighting and general power purposes. 

The Calgary Power Company completed a new transmission line between 
Calgary and its plants on the Bow river thereby duplicating the existing line. 


Manitoba—tThe city of Winnipeg has ordered equipment which will provide 
three additional units of 7,300-h.p. capacity each, in its Pointe du Bois power 
station on the Winnipeg river. ‘The first of these units was in place at the end 
of January. 

In connection with the city‘s hydro-electric enterprise a steam stand-by 
plant in combination with a central steam heating and distributing system was 
completed and put in operation early in October at a cost of $1,250,000. The 
stand-by plant which has a capacity of 11,000 kw. is designed to take care of 
interruptions which may occur in the supply of hydro-electric power from the 
Winnipeg river while its boilers in conjunction with two 7,500 kiv.a. electric 
steam generators using surplus or off-peak hydro-power provide steam for the 
heating of a considerable section of the central business portion of the city. 


Ontario.—A substantial increase amounting to some 132,000 h.-p. was made 
during the year to the total water-power installation in the province. While the 
greater part of this was.accounted for in addition of units to existing stations 
there were also several entirely new developments. These activities embraced 
all parts of the province, the most important being in the territory served by 
the Hydro-Electric Power Commission, in the mining territory of northern 
Ontario and in the extreme western part at Kenora. 

The Ontario Hydro-Electric Power Commission carried on a vigorous pro- 
gram of construction throughout the territory which it serves. At the head of 
the lakes the capacity of the Nipigon station was increased by the addition of 
two 12,500 h.-p. units bringing the total to 50,000 h.-p. Two. further units of 
similar capacity which are ‘ being added in 1925 will complete the designed 
capacity of the Nipigon station. In connection with the Nipigon development it 
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is of interest to mention a field investigation made by the commission during 
1924 with respect to diverting waters from the upper Albany river basin to lake 
Nipigon. 

On the Niagara river at the Queenston station the commission brought into 
operation two more 55,000-h.p. units, numbers six and seven. The eighth and 
ninth units of similar capacity will, it is expected, be installed during 1923 and 
the final designed capacity of ten units totalling 550,000 be achieved in 1926. 

In the Georgian Bay system a second pipe line was completed at the 
Eugenia Falls development thereby increasing the capacity of the plant by 
2,000 h.-p. The South Falls station on the south branch of the Muskoka river 
is being remodelled. Two units of 2,200 h.-p. each are being installed, one of 
these replacing an old unit of 700 h.-p. On the same river at Hanna chute a 
short distance above South Falls the commission plans the construction of a 
new 1,800-h.p. development during 1925. , 

The Bingham Chute plant of 1,200-h.p. capacity was completed and placed 
in operation early in the year, the power being used in the Nipissing system 
supplying North Bay and vicinity. 

In the Central Ontario system the 6,600-h.p. development at Dam 8 on the 
Trent river was completed and brought into operation while the 4,800-h.p. 
development at Dam 9 on the same river will be completed shortly. These 
stations are of special interest inasmuch as they are both being operated by 
remote supervisory control from the Ranney Falls station a few miles distant. 

In addition to its construction program the commission has been active 
jn investigating new sources of power, studies having been carried on at various 
points, notably on the St. Lawrence, Ottawa, Muskoka, and Severn rivers. 

Apart from the work of the commission numerous activities were proceeded 
with by other power organizations. 

At Niagara Falls the Canadian Niagara Power Company added a new unit 
of 12,500-h.p. capacity to its hydro-electric station, thereby ‘bringing the total 
capacity to 121,500 h.-p. 

In the mining district of northern Ontario a particularly active program 
ef construction was carried out and new installations brought into operation 
which should overcome the power shortage that has existed for the past few 
years. For the Porcupine Gold field two developments were completed and 
brought into operation, the first by the Northern Canada Power Company 
on the Quinze river in Quebec, which is referred to more specifically under the 
Quebec activities, and the second by the Hollinger Consolidated Gold Mines, 
Limited, at Island Falls on the Abitibi river, where 24,000 h.-p. was installed. 
For the silver mining area the Northern Ontario Power Company completed the 
alterations to the Matabitchuan plant, increasing the capacity to 13,200 h.-p. 
Also in the Gowganda district the South Bay Power Company is engaged in 
increasing the capacity of its plant and storage works. In the Sudbury nickel 
district the Lorne Power Company added a new unit of 2,750 h.-p. to its Nairn 
Falls station on the Spanish river, and the Wahnapitae Power Company carried 
well towards completion a new development of 7,000 h.-p. on the Wanapitei 
river. 

In the extreme westerly part of the province the Backus-Brooks Company 
completed a remodelling of its plant on the Winnipeg river at Kenora, bring- 
ing the capacity to 12,000 h.-p. Most of this power is used in the company’s 
extensive pulp and paper mills at Kenora. 

Quebec—The vear 1924 has been the most active in water-power activi- 
ties in the history of Quebec province. This applies not only to new water- 
power installations actually brought into operation amounting to some 175,000 
h.-p. but in greater measure to developments actually under construction and 
nearly completion. 

Of the developments completed and brought into operation during the year 
the largest was that of the St. Maurice Power Company at La Gabelle on the 


14 Department of the Interior 


~St. Maurice river with an installation of 120,000 h.-p. This plant embodying 
the most up-to-date features of hydro-electric design was constructed in record 
time well in advance of the preliminary program. All of the output has been ~ 
contracted for by the Shawinigan Water & Power Company. 

In the northwestern part of the province the Quinze Power Company, a 
subsidiary of the Northern Canada Power Company, completed the initia! 
installation of 20,000 h.-p. in its development of the Quinze river. This power 
is being transmitted for use in the Porcupine gold mining area of Ontario. 

The Montreal Light, Heat and Power Consolidated added two units of 
11,300 h.-p. each to its Cedars Rapids plant on the St. Lawrence river, thus 
completing the designed capacity of this plant of 18 units, totalling 200,000 h.-p. 

On the North river two new plants were brought into operation, the first 
by the Laurentian Hydro-Electric Company near St. Marguerite with an initial 
capacity of 1,865 h.-p. and the second by J. C. Wilson Limited near St. 
Jerome with an installation of 1,200 h.-p. 

Other new installations were those of the St. Regis Paper Company near 
Godbout on the lower St. Lawrence, 600 h.-p.; the town of Buckingham, 600 
h.-p.; the town of Bagotwville in the lake St. John district, 1,350 h.-p.; the town 
of Jonquiere in the same district, 1,800 h.-p.; and an addition of 7,500 h.-p. to 
the plant of the Ottawa and Hull Power Company at Chaudiere falls on the 
Ottawa river. 

Among the numerous plants under construction and nearing completion the 
most outstanding is that of the Duke-Price Power Company at the Grand 
Decharge on the Saguenay river. It is expected that the initial installation 
of eight units totalling 360,000 h.-p. will be in place ready for operation during 
1925. A large part of this power has been already contracted for by Price 
Brothers and Company for use in the company’s extensive pulp and paper mills 
in this district. 

The Ottawa River Power Company’s plant on the Ottawa river near Bryson 
was hearing, completion at the end of the year. This plant will have an initial 
installation of 25,700 h.-p., the most of which will be transmitted for use in 
Ottawa and Hull. 

The Southern Canada Power Company made excellent progress with its 
new 37,800-h.p. development at Hemming falls on the St. Francois river. The 
first two units are in operation and the remaining four will shortly be com- 
pleted. The same company also plans to add two units of 6,000 h.-p. each 
to its plant at Drummondville during 1925. 

The Portneuf Hydraulic Company is installing 4,000 h.-p. in its plant at 
St. Alban on the Ste. Anne-de-la-Perade river. This work was delayed by the 
heavy floods of September, 1924. 

Among projects just being commenced attention may be drawn to one by 
the Shawinigan Water and Power Company on the Batiscan river near St. 
Narcisse. This plant will have an initial capacity of 20,000 h.-p. with an 
ultimate possibility of 30,000 h.-p. Other projects include a development for 
the Canada Paper Company at Ulverton rapid on the St. Francois river, one for 
the town of La Tuque on the Bostonnais river, one for the municipality of Lac 
Bouchette south of lake St. John, one by the town of Coaticook on the river of 
the same name, one at Stoneham for the city street hghting of Quebec city, and 
one on the St. Esprit river near L’Epiphanie. 

A review of the water-power activities in Quebec is not complete without 
a reference to the very important work being carried on by the Quebec Streams 
Commission in the creation of storage reservoirs. ‘The commission has already 
in operation reservoirs of large magnitude on the St. Maurice and St. Francois 
rivers and of lesser size on the Ste. Anne-de-Beaupre river. During 1924 the 
Lake Kenogami reservoir was carried well tz:vards completion. This will 
regulate the flow of the Chicoutimi and Sabie rivers and when completed in 
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1925 will have a total capacity of 13 billion cubic feet. The commission also 
completed the Metis reservoir with a capacity of over 23 billion cubic feet, 
which will regulate the flow of the Metis river. 

Among other storage projects on which the commission may shortly com- 
mence work may be mentioned Lac Sorcier reservoir on du Loup river, another 
in the Ste. Anne-de-la-Perade basin, lake Masson on the North river, and lake 
Mekinac on the St. Maurice river. 


New Brunswick—No new -water-power construction was carried out in the 
province during the year but studies were actively proceeded with by the New 
Brunswick Electric Power Commission in connection with the project to develop 
Grand falls on the St. John river. This scheme which involves both inter- 
national and inter-provincial problems is being thoroughly investigated and from 


_ every aspect before a start 1s made in actual construction. 


During the year the town of Campbellton entered into a contract. with the 
Lower St. Lawrence Power Company. for a block of 1,100 h.-p. from the com- 
pany’s hydro-electric plant on the Metis river in Quebec. The power is 
delivered over the lines of the Matapedia Valley Light and Power Company to 
the Quebec-New Brunswick boundary and from thence to Campbellton over a 
13-mile transmission line built by the town itself. 

Among, other projects under study in New Brunswick may be mentioned 
one by the Bathurst Company, Limited, at Pabineau falls on the Nipisiguit 
river. 


Nova Scotia.—Outstanding in the vear’s activities in the province were the 
works carried on by the Nova Scotia Power Commission. On the East River 
Sheet Harbour the Malay Falls development of 5,500-h.p. capacity was com- 
pleted and the power brought into service in a number of municipalities in 
Pictou county. On the same river a development at Ruth falls with an initial 
capacity of 6,290 h.-p. was completed. This power will be used in a mill being 
constructed in the vicinity by the Albany Perforated Wrapping Paper Company. 
The commission also added a 150-h.p. unit in its Mushamush plant and made 
extensive repairs to certain of the stcrage works in its St. Margaret Bay system. 

Other hydro-electric activities in Nova Scotia during 1924 included the 
installation of a 100-h.-p. plant for the town of 'Chester on the East river, Chester, 
the alteration of the town of Bridgewater’s plant to include two new 300-h.p. 
units, one of which replaces an old unit, and improvements in the town of 
Middleton’s plant including the addition of a 400-h.p. unit. 


UTILIZATION OF DEVELOPED WaTER-POWER 


The 3,569,275 h.-p. at present installed throughout the Dominion is appor- 
tioned to the following uses (see table 2) :— 

2,696,997 h.-p. in central electric stations for general distribution for 
domestic, municipal and commercial lighting and power purposes; 

503,039 h.-p. installed in pulp and paper mills. In addition there is used 
in pulp and paper mills 228,755 h.-p. purchased from central electric 
stations. 

369,239 h.-p. installed in industries other than central electric stations and 
pulp and paper mills. 


The total installation for the Dominion averages 386 h.-p. per thousand 
population, a figure which places Canada among the leading countries of the 
world in per capita utilization of water-power. 


Water-PowER IN |THE CrNTRAL ELecrric Station INDUSTRY 


As indicated by the foregoing classification by far the most important use 
to which the development of water-power has been applied in Canada has been 
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in connection with the central electric station industry. The extensive economic 
radius of modern electrical transmission combined with the fortunate location of 


water-power in relation to centres of industry removed from supplies of native - 


fuel has led to the development of enormous amounts of hydraulic power for 
use in manufacturing in established centres where labour is plentiful and of a 
permanent character, with shipping and distributing facilities readily at hand. 
Such centres with their varied manufacturing needs and processes, electric rail- 
ways to be operated, buildings to be lghted and heated, together with the 
various municipal power requirements for street lighting, water pumping and 
similar services form an ideal market for the product of the central electric 
station industry with the result that over 75 per cent of Canada’s total hydraulic 
installation 1s available for public use through the medium of these distributing 
agencies. The special adaptation of hydraulic power to central electric station 
operations is further emphasized by the fact that over 95 per cent of the total 
primary power installation of Canadian central stations is hydraulic power. 

Throughout the Dominion at the present time there are 291 hydro-electric 
central stations with a total turbine installation of 2,696,997 h.-p. and a gen- 
erator installation of 2,046,104 kv.a. (see table 3). Of these totals 208 stations 
of a total capacity of 1,832,736 h.-p. are owned by commercial organizations and 
83 of a total capacity of 864,261 h.-p. by municipal or other public organiza- 
tions. 

The turbines vary in size from the 10-h.p. wheel used for hamlet lighting 
to the great 55,000-h.p. units of the Chippawa-Queenston station and each year 
sees an increase in the average horse-power per turbine unit and also in the 
average horse-power installed per station. 


WatTER-POWER IN THE PULP AND PAPER INDUSTRY 


Perhaps the most conspicuous feature of recent industrial progress in 
Canada has been the growth of the pulp and paper industry due to the for- 


tunate occurrence of tremendous supphes of growing pulpwood in close prox- | 


imity to readily developable water-powers of a size to provide the large amounts 
of power essential to the conversion of the raw material into the finished pro- 
duct. The importance of ample supplies of low priced power lies in the fact 
that it takes practically 100 h.-p. per ton of daily output of newsprint. A 
recent development: of interest affecting the power consumption of this industry 
is the rapid adoption of electric steam boilers as a means of transforming any 
surplus of available electric energy into steam for pulp cooking, drying, heat- 
ing, etc. Generally speaking steam cannot be produced by electricity as ordin- 
arilv sold on the kw.h. basis in direct competition with coal, except where 
surplus power can be contracted for at a low rate, but large consumers of elec- 
trical energy commonly buy blocks of power on a flat contract over an extended 
time to cover their normal or future requirements and on Sundays, or when 
bus:ness conditions demand a reduced scale of operation, the surplus can be 
profitably converted into steam. Similarly those mills which maintain their 
own hydro-electric equipment are provided with an advantageous use for any 


surplus power which they may be able to generate from the water at their . 


disposal. 

There are 122 pulp and paper mills operating in Canada by hydraulic or 
hydro-electric power, utilizing a total of 731,794 h.-p. This is made up of 
503,039 h.-p. installed by the mills themselves and 228,755 h.-p. purchased 
from hydro-electric central stations. The rapid development of. the electric 
drive in this industry is indicated by the fact that 215,472 h.-p. of the instal- 
lation in the mills is connected to generators which added to the 228,755 h.-p. 
purchased power gives a total electric drive of 444,227 h.-p. or over 60 per 
cent of the power used. | 
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Past GrowTH IN UTimizATION oF WaTEeR-PowER 


The growth of water-power development in Canada has been most strik- 
ing and there is every reason to believe that the rapid adaptation of electricity 
to new uses will greatly accelerate the past rate. Chief among these new uses 
may be enumerated the electrification of steam railroads, the application of 
electric heat to manufacturing processes and the extension and use of electric- 
ally heated steam boilers for process steam. Canada’s strategic advantage in 
the location of large reserves of water-power within transmission distance of 
her centres of population should attract special industries to these centres 
m increasing numbers, and the added population accruing therefrom would 
at once create an added market for power for domestic and municipal uses. 
| The total installed horse-power in Canada has grown from 975,000 h.-p. 
to 3,569,275 h.-p. since 1910, central electric station installation from 605,000 
to 2,696,997 h.-p. and pulp and paper mill installation from 191,000 to 503,039 
h.-p. 

| CAPITAL INVESTED IN WaTER-POWER 

The investment represented by our present hydraulic installation of 3,569,- 
275 h.-p. has been recently made the subject of an intensive study, based largely, 
on the figures of the annual census of hydro-electric central stations. Due 
allowance being made for all the varying factors entering into the develop- 
ment and use of hydraulic power warrants the statement that a conservative 
estimate of the capital investment in Canadian water-power developments 
amounts to $767,000,000. 


Table 1.—Available and Developed Water Power in Canada, February 1, 1926. 


Available 24-hour power 
at 80 per cent efficiency Vigne 
Province | C*?# bs lati 
At ordinary ; At ordinary ae . oR 
min. flow |6-months flow q 
H.-P. H.-P. 
1 2, 3 4 
ENGLER IAL ANCL O UE RR ai Seen ee ene I Od ea ee Oe 1,931, 142 5, 102,460 355.722 
DEUISOT CRM Feo ea Bad OER EES Oo OF Boe bv eh oa 475,281 1, 137, 505 34, 107 
SAPES ASSES VALE OST yO) 1 9 I nese ne As ae Se 513,481 1,087, 756 35 
PA ET VRIGY We So OCS SN dey ae at gee ye See en Fe 3,270,491 5,769,444 162,025 
NORA a rE Re I rat ch eA  br vAa are F sd 4,950, 300 6,808, 190 1,585, 182 
TOU! rt RN rr, aa wk Sol Lda e tne aA oh deco ed 6,915, 244 11, 640, 052 1,308, 106 
O MONG SAB AL Oe Jig 8 Lil are po MRP Us ta Bel ae a en a ee 50, 406 120, 807 44, 656 
Nova Scotia........ Pe Re Ne 2a Beer Aig PA ae Ci ea roe be | 20,751 128, 264 63, 957 
PRON GOW ALE OPSIANE od ties cay hyd Be alld laoaulee chy eo diied woe 3,000 5, 270 2,276 
Wukon anc orthwost Lerritories:.. 40..0 <. 06.h + cscecaueeiqot 125, 220 275, 250 13, 209 
TAPE UE A G2EL a 420 Rl ADI Bl feat oe St Se GR Ree mas ae ne eee 18, 255, 316 32,075, 998 3,569, 275 


The figures listed in columns 2 and 3:in the above table represent 24-hour power and are based upon 
rapids, falls and power sites of which the actual existent drop or the head possible of concentration, is 
definitely known or at least well established. Many rapids and falls of greater or lesser power capacity 
are scattered on rivers and streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken and completed. This is 
particularly true in the relatively unexplored northern districts. Nor is any consideration given to the 
power concentrations which are feasible on rivers and streams of gradual gradient, where economic heads 
may be created by the construction of power dams, excepting only at such points as definite studies have 
been carried out and the results made matters of record. : 

The figures in column 4 represent the actual water wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in columns 2 and 3 for 
the purpose of deducting therefrom the percentage of the available water-power resources developed to 
date. The actual water-wheel installation throughout the Dominion averages 30 per cent greater than 
corresponding maximum available power figures calculated as in column 3. The figures quoted above, 
therefore, indicate that the at present recorded water-power resources of the Dominion will permit of a turbine 
installation of 41,700,000 h.-p. In other words, the present turbine installation represents only 83 per cent 
of the present recorded water-power resources. 

The above figures may be said to represent the minimum water-power possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the water-power resources of the 
provinces of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities for 
regulating stream flow and it is estimated that the two provinces possess within their respective borders 
200,000 and 300,000 commercial horse-power. These figures provide for a diversity factor between installed 
power and consumers’ demands. 

22472-—2 
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Table 2.—Developed Water Power in Canada, February 1, 1925 


eee Installation in H.-P. é, (te Total 
Abide oe Tatiga tion installation 
. Province In pulp dg 
In central] and paper In other Total |June 1, 1924 ee ri 
stations | mills industries pepanets 
| 1 2 3 4 5 6 7 
British COLI che tte totals. eens GOL 55, 140 58,181 BOON ae 553, 000 643 
PA TOELAY eo eee ee ae So LO40 | On wae eae, 767 34, 107 637, 000 54 
Sasikdtchewamc7 sae open ese eS. Ae 35 35 815, 000 04 
Manitoba.... . Ay) See ee ae eee, PS WLR NG Sh ey 16,400 162,025 647, 000 250 
CI ATAO Ad Pate GOs Pearse 1, 246, 203 178, 989 159,990 | 1,585,182 | 3,062,000 518 
Guiebeet! Yeh Se eS Ee 965,110 237,851 105, 145 1,308,106 | 2,480,000 527 
New ‘Brinswicki ye. 50 00... 6: 23,613 13, 728 7,315 44, 656 399, 400 112 
POV SCOLIA. ai ree 30,417 iiesal 16, 209 63,957 533, 000 120 
Prince Edward Island...,.... DER” | 2 te mae ame 1,988 2,276 87, 700 26-5. 
Yukon and Northwest Terri- ! 
BOTIRG Sao. Hawn tps a TO) 000) Se ae 3, 209 13, 209 12,040 1,100 
Pandy. Agee. ow Se pdetoes 2,696, 997 503, 039 369,239 | 3,569,275 | 9,226,740 386 


Column 2 includes only hydro-electric stations which develop power for sale. 

_Column 3 includes only water power actually developed by pulp and paper companies. In addition to 
this total, pulp and paper companies purchase from the hydro-power central stations totalled in column 2. 
96,985 h.-p. in Ontario; 131,120 h.-p. in Quebec, and 650 h.-p. in New Brunswick. The total hydro power 
utilized in the pulp and paper industry is therefore 731,794 h.-p. 

Column 4 includes only water power actually developed in connection with industries Gtier than the 
central station and pulp and paper industries. These industries also purchase grit of power from the 
central stations totalled-in column 2. 

Column 5 totals all turbines and water-wheels installed in Carada. 

Column 6 population at June 1, 1924, as estimated by the Dominion Bureau of Statistics. 

, Column 7 averages the developed water-power per 1,000 population. If population estimated to Feb. 
1,,1925, total installation per 1,000 population in Canada becomes 383. 


Table.3.—Developed Water. Power.in Canada utilized in the Central. Electric, 
Station Industry, February 1, 1925 


Commercial stations Municipal TorTaL 
stations : 
Ft | AL Installation Installation Installation 
‘ é Province No. Gener- | Tur- No. | Gener-| Tur- | No. Gener- | H.-P: | H.-P. Total 
F ators bine ators bine ators per tur-| . per turbine 
7 Ky-a HP; BY, We od BES es Kv-a bine | station H.-P. 
.. ; i unit 
x ms! 2: 3 4 5 6 7 8 9 10 ae ahl 12 
British Columbia... ... 24 153,686] ° 232,356 8 6,353) 10,045 32 160,039; 4,108) 7,375 242,401 
“Alberta... 2.2 esi. ecaee me oe 22,200) 32,380 1 850 960 4 23-100) wudse28 8,337 33,340 
MSKcATGHe was. s ccdhns isi bik oe ai Ahey aia Larclesd ell) stbachieys ooecece tt ancecdeve pel Sele wes cally eaeazbe key ec i [ese M Ae chan ats oct gl a eal en | oe tl 
Manitoba.t.3..3...... 4 58,350 78,400 Z| Oe, ol2 i One 2ao 6 115,662 6 930i aad ed eo es 
MOMUALIO Stas we eee 70} 409,084) 519,975 38] 529,122} 726,228 108} 938,206} 4,327} 11,539) 1,246,203 
Quebec iy han ee 82| 744,963] 943,785 18)" 15,962) 4215325 100) 760,925 4,089 9,651 965,110 
‘New Brunswick....-:.. 7 8,460 11,703 3] 9,363]' 11,910 10 17,823 TOTES ST 1232613 9 
“Nova-Scotia........ 2. 10 3,279 3,849 13| 20,739} 26,568 23 24,018 895 Teor 30,417 
Prince Edward Teena 7 331 288}. os Wired Qed Wienke ue ie 331 32 4] 288 
. Yukon and. Northwest 
Territories): 3... . a GOO aia Os O00 aa slipee nen arte tame 1 6,000) 5,000} 10,000 10,000 
pe Bg AED a Ph AS a Gta lee EN SUB RBar oR ae ke SPSS WE ae Ws ke Be 
Canada........ 208) 1,406,403] 1,832,736 83} 639,701) 864,261 291) 2,046,104 3,932 ’ 9,268) 2,696,997 


Commercial stations include all privately'owned. 

Municipal stations include all publicly owned. 

Norr.—‘The statistics in this table are based upon a census of the industry made by the Donunton Bureau of Statistics 
in co-operation with the Dominion Water Power and Reclamation Service. 
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Fable Sikes Water Power in Canada utilized in the Pulp and Paper 
Industry, February 1, 1925 


Installed and purchased power—H.-P. 


Total 

Turbine installation in the Pur- hydro- Total 
industry chased elec. hydraulic 

Province No. of hydro- power power 

mills Hydro- elec. used utilized 
Direct elect. Total power |Co. 4 and|Col. 5 and 

drive drive Col. 6 Col. 6 
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New Brunswick... ..:........ 4 2,668 11,060 fonacs 650 UR ALO 14, 378 
Nova Scotia......... Nee | 10 Ths2ol 80 Be eH octets tat cass 80 17,331 
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Column 3 includes all turbines actually installed in the industry and directly driving mill equipment. 

Column 4 includes all turbines actually installed in the industry and transmitting power through 
electric drive. 

Column 5 totals the turbine capacity actually installed in the industry. 

Column 6 includes only power purchased from hydro-electric central stations for the operation of pulp 
and paper mills. 

Column 7 totals the hydro-electric power used in the industry. 

: Column 8 totals the water-power used in the industry. 


CENSUS OF THE CENTRAL ELECTRIC STATION INDUSTRY 


_- Accurate, up-to-date information as to the status and development of the 
central electric station industry of Canada is of prime importance for three 
outstanding reasons, viz.:— 


1. Over 75 per cent of Canada’s total hydraulic installation is installed in 
central electric stations for general distribution for domestic, muni- 
cipal and commercial hghting and power purposes. 

2. Over 94 per cent of the total main plant primary power installation in 
central electric stations is hydraulic turbines. 

3. Over 97 per cent of the total electrical output of the central electric 
stations 1s produced from water-power. 


In order to obtain this information an annual census of this industry is 
conducted by this service in co-operation with the Dominion Bureau of Statis- 
tics as part of the census of industry conducted by the bureau. The seventh 
annual census was completed during the past year and a general statistical 
analysis showing the status of the industry as at January 1, 1924, published. 

The demand for the Directory of Central Electric Stations published under 
date of November 1, 1922, has been very great during the year Just completed 
and owing to the rapidly changing conditions in the central station industry 
inquiries are already being received as to the probable date of issue of a revised 
edition. 

DomInION HypROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces all the provinces of Canada. 
In the provinces of Manitoba, Saskatchewan and Alberta, the work is a direct 
responsibility of the Federal Government and in the other provinces it is carried 
om under co-operative agreements. Throughout the Dominion standard methods 
are used both in the field activities and. in office administration and water- 
resources information is available to the public at one central source. The 
arbitrary divisions of provincial boundaries are eliminated and the country is 
22479--2} 
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divided into the more logical divisions. of major drainage. The main drainage 
divisions, together with the location of the district office or offices in charge, are 
as follows: Pacific drainage, Vancouver, Artic and Western Hudson Bay drain- 
age, Calgary and Winnipeg; St. Lawrence and Southern Hudson Bay drainage, 
Ottawa and Montreal; Atlantic drainage, Halifax. 

The increasing utilization of water resources, for diversified and often 
conflicting purposes, and particularly in connection with power development 
and irrigation projects, has created a pressing demand for detailed and extensive 
records of the regimen of the numerous lakes and rivers of the country. The 
voluntary co-operation of numerous individuals and private corporations is a 
recognition of the importance of stream-flow records. 


Run Off Conditions in Canada—The detailed reports of the district nier 
engineers, printed further on in this publication, show that the average run-off 
for the year has been normal in British Columbia, below normal in Alberta, 
Saskatchewan, Manitoba and Ontario, above normal in Quebec and about 
normal in the Maritime Provinces. The distribution of run-off throughout the 
year was, however, at variance with average conditions, in parts of Quebec and 
the Maritime Provinces, low run-offs were recorded in the spring and heavy 
floods occurred in the autumn. 


Power and Storage Investigations.—In connection with power and storage 
studies, described later on in the detailed reports of the district chief engineers, 
field investigations were carried out only where urgently required or in response 
to special requests from organizations receiving co-operative assistance from 
the service. Office studies of the undeveloped and developed water-power 
resources of the Dominion were, however, actively prosecuted with the object 
of keeping such records thoroughly up to date. 


Flooded Land Contours——The survey of the boundaries of lands required 
for flooding in connection with the development of power was continued during 
the year 1924. s 

The season’s operations were confined to that portion of the main channel 
of the Winnipeg river known as the Seven Sister’s section, extending from the 
fifth fall up stream to the main diversion dam. The survey was commenced 
on the east boundary of sections 27 and 34, in township 13, range 11, at the 
point where the work was suspended in 1922, and was continued through tp. 18, 
rge. 11, tps. 13 and 14, rge. 12, and tp. 18, rge. 138, and was closed on the north 
boundary of sec. 31, tp. 18, rge. 18. The north boundary of the reserve was 
closed on traverse station No. 71, of the 1921 survey, on the east boundary of 
sec. 4, tp. 14, rge. 12, all east of the Principal Meridian. 

The proposal to develop power at Upper Seven Sisters necessitates the 
reservation of the whole of sec. 36, tp. 13, rge. 11, E., for purposes of construc- 
tion. West of this point, as far as the Lower Seven Sister’s site, elevation 875 
feet has been fixed as the limiting flood contour and east of this point as far as 
the Upper Pinawa site and the Slave Falls site the flood contour has been fixed 
at 905 feet elevation. In both cases 5 feet is allowed as a factor of safety, the 
proposed elevation of headwater being 870 and 900 feet respectively. 

The traverse of the reserve boundaries was accompanied by a re-survey of 
the boundaries of all sections ‘cut by the traverse and including the alternate 
chords not run in the original survey. All lines of both the subdivision and the 
traverse were run with the transit and chain and all levels were taken with a 
wye level. All section and quarter-section corners, and all traverse corners on 
vacant land were posted with standard survey posts. 

There is a break in the 905-foot contour on both sides of the river imme- 
diately above the damsite. The break on the south side was fully examined in 
1921 and reported on, while that on the north side was examined this season by 
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means of a series of levels over secs. 4, 5 and 6, tp. 14, rge. 12. The total length 
of embankment required to close the break on the south side is 9,500 feet and 
on the north side 9,400 feet, making a total of about 3.6 miles. 

Within the area surveyed this season all lands likely to be affected by 
flooding are vacant except the NE. 4 sec. 26, and NW. 4 sec. 25, tp. 13, rge. 11, 
the S. 4 sec. 32 and 8. 4-and NW. 4 sec. 26, tp. 13, rge. 12, E. 

Owing to the low swampy nature of the land in the eastern part of tp. 18, 
rge. 12, the 905-foot contour swings far to the south and it was necessary to 
include in the reserve an extensive area of swamp in secs. 21, 22, 23, 25, 26 and 
27. At this point there are some small areas of land within the boundaries of 
the reserve which are above the elevation of the limiting contour. It is pro- 
posed, however, that these areas shall be reserved for the present, although 
above the elevation required for flooding. 

The total length of section lines surveyed this season amounts to 54.5 miles 
while the total length of traverse lines amounts to 41.3 miles. Five additional 
miles of line were cut for levelling operations other than those carried out along 
the traverse and section lines. This makes the total mileage 100.8. 

The survey was carried out under the instructions of the Surveyor General. 


(6b) FIELD REPORTS 
District oF BritisH COLUMBIA 
R. G. Swan, District Chief Engineer 
ORGANIZATION 


During the fiscal year ending March 31, 1925, regular hydrometric investi- 
gatory operations of the Dominion Water Power and Reclamation Service in 
the province of British Columbia have been continued, consistent with the terms 
of the co-operative agreement between the -department and the Provincial 
Government. 

Field operations and works are directed from the head office at Vancouver, 
with a branch office at Kamloops. While the object of the organization is 
primarily the acquisition and tabulation of stream-flow data for use in the 
study of power developments, irrigation, reclamation and domestic water supply, 
the services of engineers of this staff are frequently utilized for other government 
departments which are without engineers in British Columbia. 

The greatest amount of work for other departments is performed for the 
Department of Indian Affairs, in connection with the adjustment of Indian 
water rights in British Columbia, as well as the installation of irrigation systems, 
water supply, sewage disposal and electric lighting plants on Indian reserves. 
During the past year one, and frequently two engineering parties have been 
maintained in the field, in addition to an engineer devoting his whole time to the 
adjustment of Indian Water Rights before the Provincial Board of Adjudication 
under the British Columbia Water Act. 


CO-OPERATION 


f 


All the hydrometric studies in British Columbia are made by this service 
with the co-operation of the Provincial Government. Stream-flow data are 
supplied to the Comptroller of Water Rights at Victoria, and District Water 
Rights engineers throughout the province, continuously throughout the year, and 
a complete record of all streams is annually supplied to the comptroller. 

Gauging stations have been maintained in co-operation with the Water 
Resources Branch of the United States Geological Survey on the Columbia, 
Pend d’Oreille (Clark Fork) and Okanagan rivers, which are all very important 
international streams. 
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Extensive hydrometric investigations have been carried on in co-operation 
will, the British.Columbia Electric Railway Company in Bridge River district. 
Six regular gauging stations have been established and miscellaneous. records 
obtained on 13 other streams. All field expenses in: this connection’ are, by 
arrangement, being paid by the company. A 

In co- -operation with the city of Vancouver, further hydrometric. investi- 
gations are being, carried on to determine the most economic power sites within 
reascnable transmission distance of the city. All expenses in connection with 
the maintenance of gauging stations for the city, are being borne by the city. 

Continuing the: economical co-operation with the Department of Indian 
Affairs, good progress has been made toward final settlement of Indian water 
claims. “Applications are being filed from time to time for additional rights to 
benefit the reserves throughout the dry belt in the interior of the province, and 
the abandonment of confirmed water records, which are of no practical value, 
is being recommended. Innumerable matters arising out of; or incidental to the 
hearings of the Board of Investigation have been attended to, and many questions 
of dispute between Indians and other water users as to the division of irrigation 
water have been amicably settled. Inspections and surveys in: connection with 
utilization of water under licenses granted or pending, either by improvement 
to existing systems or under new projects, have received particular attention. 

During the year ended March 31,1925, 96 conditional licenses were issued 
as appurtenant to Indian reserves. -Of this number, 86 were issued under board 
orcers In confirmation of claims to water rights, and the remainder were issued 
by the comptroHer under new applications as follows:— 
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New applications for licenses filed during the same period totalled 15. Of 
this number 7 have been granted and 8 are pending as shown hereunder :— 
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A ‘total of 280 conditional water licenses have been issued. for Indian 
reserves in the province, to date. 


HYDROMETRIC SURVEYS 


During the year ended March 31, 1925, 174 regular stations were main- 
tained on rivers and tributaries in the following main watersheds: Golumbia, 
Fraser, Kettle, Kootenay, North Thompson, Okanagan, Pacific Coast. (main- 
land), Similkameen, South Thompson, Thompson, Lillooet, and Vancouver island. 
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Many of these stations were maintained for more than one purpose. Forty-two 
stations were maintained for power, 134 for irrigation, 2 for drainage and 
reclamation, 7 for domestic supply, 7 for flood purposes, 2 for navigation, 4 for 
international problems, and 5 for statistical. purposes. There were 24 new 
stations established and 2 discontinued... Of the new stations 7 were established 
at the request of the British Columbia Electric Railway Company, in connection 
with a power survey of the Bridge River drainage, and 5 at request of the city 
of Vancouver for their hydro-electric investigations. The remainder were estab- 
lished at the request of the Provincial Water Rights Branch in connection with 
water-power investigations and irrigation problems throughout the province. 

The temperature throughout British Columbia during the past year has 
been above normal, with the exception of the Kamloops district, where it 
equalled the mean for the past ten years or more. The precipitation for the 
year in the coastal and Kootenay areas was below normal and in the Bridge 
River and North Thompson areas it was above normal, 


Prater ss 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS , 
; ; IN ah 
BRITISH COLUMBIA 
FOR YEAR 1924-25 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN > ; x 
CAPILAND CREEK BRIDGE RIVER NORTH THOMPSON RIVER KOOTENAY RIVER 
Above City Intake lOMiles from Mission At Barriere At Wardner 
on Period of Record-l0Years Period of Record-IlYears ——_— Periodof Record-8 Years —_— Period of Record-I| Years 


N 
ee 


SSR ES 7382 Ra 
ee 
ake she 


a 
Oo 
Jae | 
NNOVVY 


Pe 

ard 

0 

@ =) Las 

are 

=, 

ieee Bali Apr 3 

= E L Z : b 

e ott : LY id 

© LOO ee Y Y VA | ea Ver - 

E oy Z QW ww 

S100 OY | A | a a | fount Y BMA. — BO 

Fg 907 7 a 20 Ee 28 WY 

§ (Ww WR «WA | VOW 

ss YM MT OG Yegggorg 

=, |B OYYGGIGGY YGUGG007 

sol Il WW. CITI OT), 

= OW VM AA ZOYGLGY DO 

» YO A WI YUUGIGLGY 

° WW GUI YOULGYY YYOGDGGY 

© LGD. YYGGIGGIGIZ GYYGGOY YUUGLIGGZ 
Oo WWW — WADDLE MUAVALALAL UWUULUULE 
AMIJIJASONDJFM AMJIJASONDJFM AMJIJZAS ON DJ FM AMJIJASONDJFN 


In the coastal and central Fraser area the total run-off for the year ending 
March 31, 1925, was about normal; while in the North Thompson area it was 
considerably above normal; and in the Kootenay area, below normal. The 
following are 4 typical stations in the pacific drainage, namely: Capilano creek 
near Vancouver, Bridge river near Lillooet, North Thompson river at Barrier, 
and the Kootenay river at Wardner (see plate 1)- ete cer 

In the coastal area, as typified by Capilano creek, which has a drainage 
area of 64 square miles, low precipitation and run-off were recorded, the former 
being 95 per cent of the long-term mean and the latter 96 per cent. Flood run-off 
reached a maximum daily mean dischargé of 173 sec.-ft. per square mile in 
October as compared with 264 sec.-ft. in October, 1921. The low run-off, 
which occurred in September, was at the rate of 0.66 sec.-ft. per square mile 
as compared with 0.56 sec.-ft. in September 1915 and 1923, the minimum dis- 
charge recorded during the past 10 years. 

In the Central Fraser basin, as typified by Bridge river which has a drainage 
area of 1,900 square miles, a precipitation and run-off above the average was 
recorded, the former being 127 per cent of the long-term mean and the. latter 
108 percent. The flood run-off reached a maximum daily mean discharge of 
7.89 sec-{ft. per square mile in July as compared. with 13.7 sec.-ft..in June 1918. 
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The low run-off, which occurred in December, was at the rate of 0.247 sec.-ft. 
per square mile as compared with 0.189 sec.- ft. in November, 1918, the minimum 
discharge record for the past 10 years. 

In the North Thompson River basin, as typified by the North Thompson 
river at Barrier, which has a drainage area of 7,000 square miles, precipitation 
and run-off above normal were recorded, the former being 147 per cent of 
the long-term mean, and the latter 117 per cent. The flood run-off reached a 
maximum daily mean discharge of 8.38 sec.-ft. per square mile in May as com- 
pared with 11.15 sec.-ft. in June, 1921. The low run-off, which occurred in 
February, was at the rate of 0.40 sec.-ft. per square mile, as compared with 
0.214 sec.-ft. in March, 1919, the minimum discharge recorded for the past 
11 years. 

In the Upper Kootenay basin, as typified by Kootenay river at Wardner 
which has a drainage area of 5,200 square miles, low precipitation and run-off 
were recorded, the former being 83 per cent of the long-term mean and the 
latter 82 per cent. The flood run-off reached a maximum daily mean discharge 
of 6.02 sec.-ft. per square mile in May as compared with 13.0 sec.-ft. in June, 
1916. The low run-off which occurred in January, was at the rate of 0.27 
sec.-ft. per square mile, as compared with 0.12 sec.-ft. in January 1914, the 
minimum discharge recorded for the past 11 years. 


SPECIAL INVESTIGATIONS 


- Hydrometric investigations in co-operation with the city of Vancouver and 
others in co-operation with the British Columbia Electric Railway Company 
have already been referred to; in addition the city of Vancouver has carried on 
an exhaustive study of the storage possibilities in Capilano and Seymour creeks, 
in anticipation of a large expenditure to ensure a reliable water supply for the 
city. At the beginning of the year, a by-law was carried providing the sum of 
one and one-quarter million dollars for improvements to water-supply system. 
This service has co-operated in the run-off investigations. A recording, gauge 
was installed during the summer on Burwell lake at an altitude of 2,800 feet, 
to determine the possibilities of storage in that lake. 

The plan of the Vancouver Districts Joint Sewage Board, for proposed 
drainage scheme for Burnaby Lake and Still Creek areas in the municipalities 
of Burnaby and Coquitlam, as well as the city of New Westminster, was 
reported upon. 

Further investigations into the storage possibilities in the Kootenay lake, 


for power purposes at Kootenay river below Nelson, were made. This study ~ 


covers the investigation into flow of all tributaries of the Kootenay Lake area, 
as well as the flow in Kootenay river itself above the international boundary 
at Port Hill, Idaho. Due to the inter-relation of the power and reclamation 
interests, it is necessary to carry on intensive hydrometric investigations so 
that, if possible, a solution satisfactory and beneficial to both interests, may be 
found. 

An investigation was made as to the feasibility of pumping water for 
irrigation purposes from the South Thompson river near Neds creek. 

The effect of the flood, in month of December, within coastal area was inves- 
tigated and reported upon. Some serious damage was done in the Sumas district. 


DEPARTMENT OF INDIAN AFFAIRS 


Forty-seven investigations and surveys were conducted during the year on 
behalf of the Department of Indian Affairs. These investigations covered a 
wide range in engineering, including water storage, irrigation, domestic water 
supply, river bank protection, electric lighting and sewage disposal for Indian 
industrial schools and Indian reserves. 
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Where required, plans, estimates of cost and specifications have accom- 
panied reports on proposed works for the consideration of the department, and 
several agreements covering the construction, maintenance or operation of works 
owned or used jointly with other interests, have been prepared. Considerable 
construction work resulting from these investigations has been carried out 
during the year, both with respect to new projects and repairs to existing works. 

Typical projects may be cited as follows:— 

Water Storage—A control dam at the outlet of Pinaus lake was designed 
to impound 2,000 acre-feet of water to be used for irrigation purposes on 
Okanagan Indian reserve No. 1 and lands belonging to G. Massey, of Vernon, 
B.C. All the various details ranging from water rights to an agreement covering 
the construction, operation and maintenance of these joint works are being 
attended to, and it is anticipated that construction will be undertaken and 
completed after the close of the coming irrigation season. 


Irrigation.—A water-supply system from Bridge and Matthews creeks to 
irrigate approximately 1,000 acres of land on Canim Indian reserve No. 1 has 
been investigated. Necessary surveys, plans, estimates of cost, etc., were sub- 
mitted and it is anticipated that construction will be undertaken, if it is found 
that the available water supply warrants the expenditure involved. 


River Bank Protection 


Works to prevent further erosion of the banks of St. Marys river to pro- 
tect land on Kootenay Indian reserve No. 1 are now under construction. Con- 
siderable difficulty has been encountered due to log Jams and ice conditions 
causing, flooding, with resultant damage to partially completed protection work. 
Every endeavour is now being made to complete the work of construction in 
time to take care of the heavy run-off during the coming season. 


Electric Lighting 


A plant to provide electric lighting for the Indian village at Cape Mudge 
(We-way-akay Indian reserve No. 10) has been installed and is giving entire 
satisfaction. Power is supplied by a 12-h.p. Petter engine connected to a 7-kilo- 
watt 125-volt generator suitably housed. 


Sewage Disposal 


A sewage disposal system was installed for the Kamloops Industrial school. 
This consists of a re-inforced concrete, 2-chambered septic tank with automatic 
syphon discharging 4 times per day into a disposal bed of' sub-surface tile drain, 
laid for a distance of 3,000 feet. This system is capable of disposing of 10,000 
gallons of sewage per day, which is considered ample to provide for school 
requirements and is giving satisfaction. 

Our records during the past year have been in increasing demand throughout 
the province, there being considerable revival in hydro-electric investigations and 
this dffice is called upon from time to time for hydrometric data on power streams 
throughout the province. In the interior, with a shortage of water for irri- 
gation purposes in many districts, reccrds from this department are being 
utilized more and more in the adjustment of water rights and the distribution 
of water to the water users. The hydrometric records have also been in 
request by some of the larger cities of the province in connection with questions 
of domestic water supply. 
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A. den dord,. District. href Engineer. 


ORGANIZATION | 
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In addition to the irrigation and drainage activities, referred to in Part 
II, the stream measurement and power investigatory work of the Dominion 
Water Power and Reclamation Service in Alberta and Saskatchewan were con- 
tinued during the fiscal year ended March 31, 1925. 

The area covered from this district office comprises the province of Alberta, 
the Peace River Block in British Columbia and all the province of Saskatche- 
wan, with the exception of the northeastern or Churchill River area which is 
supervised from the Manitoba office of the service. 

The amalgamation of the Dominion Water Power Branch and the Recla- 
mation Service in 1923 made it possible to combine all functions in regard to 
the investigation, utilization and administration of water resources under the 
control of a single field organization with headquarters in the Southam Chambers 
at Calgary. ‘The large area above referred to has made it expedient to create 
sub-districts, each in charge of an engineer located therein who carries on the 
irrigation, drainage and water-power investigations in addition to hydrometric 
surveys. These officers report to and are controlled from Calgary, where all 
data are compiled. 3 

CO-OPERATION bes 


The same pleasant relations continued with the Montana Division of the 
United States Geological Survey and United States Reclamation Bureau in 
the co-operative collection of stream-flow data on the apportionment of inter- 
national waters along the boundary between the provinces of Alberta and-Sas- 
katchewan and the state of Montana. These duties devolve on this service 
through the requirements of the International Joint Commission under the 
provisions of the International Waterways Treaty. . 

During the past fiscal year an active co-operative interest has been 
shown by other departments, the Provincial Governments, the large railway 
corporations and several municipalities. Both Provincial Governments have 
assisted in the obtaining of hydrometric records of special interest to them. 
The railways and municipalities have co-operated in obtaining data in regard 
to water-supply problems in which they were interested. Such co-operation 
enables the service to collect. a large amount of data at little expense and at 
the same time is an assurance that the data being collected are of value. 

The lectures and demonstrations on hydrometric and water-power methods 
carried out in previous years were again continued at both the University of 
Anberta and the University of Saskatchewan. 


HYDROMETRIC SURVEY 


During the fiscal year 1924-25 a total of 335 gauging stations were main- 
tained for various periods on streams, lakes, canals, or ditches in the following 
main watersheds: Athabaska, Battle creek, Belly, Bow, Frenchman, Little 
Bow, Lodge creek, Milk, North Saskatchewan, Oldman, Peace, Qu’Appelle, 
Red Deer, Rock creek, Ross creek, St. Mary, Saskatchewan, Sevenpersons 
creek, South Saskatchewan, Swiftcurrent creek, and Waterton. Eleven of these 
gauging stations were maintained on streams and 2 on lakes or reservoirs 
throughout the year for power purposes. For irrigation purposes 12 stations 
on streams were maintained throughout the year, and 51 on streams, 10 on 
lakes or reservoirs, 25 on canals and 135 on ditches. during the irrigation or 


» 
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open-water season onity. One station on a stream and 1 on a lake were main- 
tained all year for drainage purposes, while for the same uses 14 stations on 
streams, 7 on lakes and 2 on ditches or canals were maintained during the open- 
water season. For the collection of data useful in connection with domestic, 
industrial or municipal water-supply problems, 5 all-year stations and 4 open- 
water stream stations were maintained. Four stations were maintained during 
the danger period in connection with flood warnings. For the purpose of carry- 
ing out the instructions of the International Joint Commission it was necessary 
to maintain gauging stations on 5 streams throughout the year and also 12 
stations on streams, | on a reservoir, 3 on canals and 15 on ditches during the 
open-water season only. For statisticai purposes 7 all-year stations on streams 
were operated while 3 on streams and 5 on lakes were maintained during the 
open-water season only. : | 

The year opened with less than the usual run-off from most areas in both 
provinces, the preceding winter of 1923-24 having been quite open with a snow- 
fall below normal. In fact:several streams in the western. Cypress hills did not 


hee PLats 2 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
ALBERTA 
FOR YEAR 1924-25 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
BELLY RIVER ELBOW RIVER CLEARWATER RIVER PEACE RIVER 
Near Mountain View At Calgary Near Rocky Mountain House At Peace River 
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run at all and remained dry throughout the year until February, 1925. While 
some streams had an annual run-off beiow average others were slightly above 
average with the result that as a whole the run-off was very close to normal. 
During the summer there were many light storms which resulted in the ground 
water table being kept up and the resultant winter run-off being slightly above 
average. No storms of sufficient magnitude to cause floods or unusually high 
water occurred in either Alberta or Saskatchewan. The winter of 1924-25 has 
been noted for heavy snowfalls with few mild periods so that at the end of 
the fiscal year conditions are such that heavy run-offs may be encountered in 
streams which receive their chief source of suppi'y from winter snows. Flood 
conditions developed during the last week in March, 1925, from this cause on 
the following streams in southern Saskatchewan: Wood river, Notukeu creek, 
Wiwa creek, Qu’Appelle river, Wascana creek, and Boggy creek. At the same 
time high-water conditions existed on Eaglehill creek in central Saskatchewan 
and Rosebud river in central Alberta. 

~The run-off conditions in both Alberta and Saskatchewan month by month 
are clearly shown on the accompanying graphs (see plates 2 and 3). These 
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eraphs are for typical streams and are indicative of the general run-off con- 
ditions in the various areas covered by the survey. For southern Alberta the 
Belly river near Mountain View is shown while the south central portion of 
the province is represented by the Elbow river at Calgary. For the north 
central portion of Alberta, the Clearwater river near Rocky Mountain House 
and for northern Alberta, Peace river at Peace River have been chosen. Sas- 
katchewan is covered by graphs of the following streams: for the southwestern 
or Cypress Hills area, Battle creek at Tenmile; for the southeastern part, 
Moosejaw creek; for the northeastern part, Carrot river; and for the north- 
western portion, Battle river near Battleford. 

The records of the typical stations show that in southern Alberta the 
run-off was below normal, that of the Belly river and the Elbow river being 
only 94.2 per cent of the long-term mean. In northern Alberta the run-off at 
the typical stations was about average, ranging from 101 per cent for the 
Clearwater to 92 per cent on the Peace. Precipitations varied as follows: 85 
to 61 per cent of the mean in southern Alberta, 116 per cent in central Alberta, 
and 109 per cent in northern Alberta. Other than the unusually low run-offs 
in the western Cypress hills no abnormal run-offs occurred in Alberta. 


. PLATE 3 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
SASKATCHEWAN 
. FOR YEAR 1924-25 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
BATTLE CREEK MOOSEJAW CREEK CARROT RIVER BATTLE RIVER 
At Ten Mile At MS Carthy’s At Bealieu’s Farm,NearKinistino At Battleford 
Period of Record-|4Years _____ Period of Record-l4Years ___—s— Period of Record-5 Years —_— Period of Record-l2 Years 
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Saskatchewan run-offs, as indicated by the typical stations, were much below 
average. The Battle river in the northwestern portion of the province was only 
23 per cent of the long-term mean, while the Carrot river, typical of the north- 
eastern portion, was 32.6 per cent. In the southeastern part of the province 
Moosejaw creek had an 87 per cent run-off, while in the southwestern portion 
Battle creek at Tenmile was 48.0 per cent of average. Precipitations in Sas- 
katchewan ranged from 65 to 84 per cent of the mean in the north and from 
91 to 108 per cent in the south. No flood or unusual run-offs occurred in this 
province except in March, as stated above. 

At Calgary the Dominion Water Power and Reclamation Service operates 
the only fully equipped current-meter rating station in Canada and here ali 
instruments used by this service and many by other users of meters are rated. 
In addition the rating station equipment was utilized for the making of prac- 
tically all repairs to meters belonging to the service. Meters are rated as 
received from the field, so that any recent measurements may, if necessary, 
be re-computed, and after any repairs have been made are then re-rated. In 
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the fiscal year 1924-25 a total of 93 current-meters were rated, 120 ratings 
made and 46 instruments repaired to a greater or less extent. The station was 
operated from May 1 to October 31, and in addition to the usual work, certain 
equipment in connection with the station was constructed or re-built. Of the 
meters rated 1 was for the University of British Columbia, 1 for the Water 
Rights Branch of British Columbia, 1 for the Lethbridge Northern Irrigation 
district, 6 for the Canadian Pacific Railway Company and thé balance for the 
officers of this service, as follows: Maritime Provinces 3, Quebec 5, Ontario 
16, Manitoba 5, Alberta and Saskatchewan 45, and British Columbia 10. Special 
ratings made during the year included that of a new type of current-meter as 
well as the determination of the behaviour of meters of various types, sus- 
pended on heavy rods. 


SPECIAL INVESTIGATIONS 


Since 1921 this service has assumed annually the responsibility for the 
operation of lake Minewanka during the filling period of the reservoir. 

This responsibility was again assumed on May 2, 1924. Special steps 
were taken this year to facilitate the handling of stoplogs at the dam as the 
construction of a power plant on the Cascade river and the consequent altera- 
tions to the dam had reduced the spillway capacity to a considerable extent. 
The further precautions taken proved adequate under the normal conditions 
existing and the reservoir was so controlled that the water surface did not reach 
an excessive height ‘but was brought to the required elevation by the opening 
of the tourist season. 

A proposal has been advanced to develop power on the Belly river approxi- 
mately in the SW. + sec. 21, tp. 2, rge. 28, W. 4th mer. in conjunction with the 
Mountain View Irrigation scheme. In May, 1924, Mr. S. B. Smith made appli- 
cation for a permit to undertake this development. Considerable attention 
has been given to the water-power and irrigation phases of this Joint proposal 
and studies have been made of the requirements. Owing to the delay on the 
part of the Irrigation district in determining its irrigation requirements, the 
report on the power phases of the scheme has been delayed. Data now at 
hand will allow this investigation to proceed. The proposed use of the power 
is for lighting, ete., of Cardston and neighbouring towns. 

The 2 applications for power rights at Crowsnest falls on Crowsnest river 
in southeastern Alberta, which were under consideration at the beginning of the 
year, are still before the department. 

Two applications for the right to develop storage and high-head power at 
Spray lakes in Bow River basin are still before the department. The 2 appli- 
cants for these privileges are the Montreal Engineering Company of Montreal, 
Quebec, and the Province of Alberta. In May a field inspection was made of 
the new transmission line location of the Calgary Power Company between 
Seebe and Calgary. The location was approved and construction completed 
in the fall. While no official inspection was made, district officers kept in touch 
with the alterations being made by the Calgary Power Company at their power 
plants and Calgary sub-station in order to meet the increasing power demands 
of the city of Calgary. 

Numerous requests were received during the year for information regarding 
small power sites. 

As in previous years an investigation of the absorption losses in lake Newell 
reservoir was made in co-operation with officials of the Canadian Pacific Rail- 
way Company’s Eastern Irrigation section. The data collected have been com- 
piled and a report on the results obtained to date will shortly be prepared. 

With the object of determining carriage losses in large canals the investi- 
gation commenced in 1922 on the main canal of the Western Irrigation section 
of the Canadian Pacific Railway Company was continued in co-operation 
with officials of that company. | 
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Similar investigations were carried out on the Canada Land and Irriga- 
tion Company system and data obtained which should prove of value. 

Canal carriage loss and reservoir loss investigations on the Lethbridge 
Northern Irrigation system were inaugurated, but while much useful informa- 
tion was obtained the results as a whole were not sufficiently conclusive to 
determine the desired factors with accuracy, owing to the peculiar situation 
which developed at the points selected. To secure definite results additional 
equipment on the canals will be necessary, together with the re-establishment 
of the stations in the vicinity of the reservoir. 

An exhausive field and office investigation of the various factors in con- 
nection with the problem of dividing Battle creek in accordance with the rul- 
ing of the International Joint Commission was made. : 

The investigation as to snow conditions in the upper St. Mary river basin 
was again made in May. ‘This stream is important from an international and 
irrigation standpoint and the survey was carried out jointly by officials of this 
service and the district engineer of the Montana Division of the United States 
Geological Survey. 

Due no doubt to the fact that the precipitation has been normal or above 
normal in the past two years, there were fewer requests for stream-flow data in 
1924-25 than in the immediately preceding seasons. The work entailed in 
supplying these data has not, however, been reduced as many of the requests 
now received necessitate the preparation of special information. 

During the year hydrometric records obtained by the service were used by 
project managers in connection with the operation of the different irrigation 
systems of the Canadian Pacific Railway Company, the Alberta Railway and 
Irrigation Company project, the Lethbridge Northern Irrigation district, the 
Canada Land and Irrigation Company project, the New West irrigation district 
and the Calgary Power Company plants. 


District oF MANITOBA | 
C. H. Attwood, District Chief Engineer 


ORGANIZATION 


During the fiscal year ended March 31, 1925, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric power, storage and reclamation investigatory work in Manitoba 
and the Churchill river section of northeastern Saskatchewan, and also the 
hvdrometric work in that portion of western Ontario inclusive of and lying to 
the west of the Nipigon river. 3 

The local organization of the Dominion Water Power and Reclamation 
Service, headquartered at 231 Chambers of Commerce, Winnipeg, was organized 
in 1912 and the work then instituted has been carried on and extended from 
time to time. The duties of the engineers and hydrometric. recorders consist. 
of both field and office work, including surveys, investigations, and the pre- 
paration of data collected in report form, for submission to head office. 


/ 


CO-OPERATION 


The organization works in co-operation with several departments of the 
soe wee and the Power Commission and Reclamation Service of 
anitoba . 
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HYDROMETRIC SURVEY 


During the past year 101 regular and 17 miscellaneous stations have been 


maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson river, lake Winnipeg, Winnipeg river, Lake of the Woods, Rainy lake, 
English, Red, Assiniboine, Dauphin, and Saskatchewan rivers. 


Of the above regular stations, there were maintained for power and storage 


38 all year, 7 during open water and 6 miscellaneous; for drainage and recla- 
mation throughout the year, 8 regular and 19 during open water with 11 mis- 
cellaneous. 
tained for flood study. On international streams 14 all year and 6 open water 
regular stations were maintained, together with 4 miscellaneous. 


Five regular all year stations and 1 during open water were main- 


Five stations 
were maintained during open water only for water supply problems and for 
statistical purposes 5 all year stations. Ten meteorological stations were main- 
tained continuously. In the above classification a number of stations have 
been maintained for more than one purpose. 

Throughout the district the run-off for the past year has been low. In 
Manitoba on the Red river at Emerson and in Ontario on the English river at 


PLate 4 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
MANITOBA 
FOR YEAR 1924-25 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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Ear falls the minimum flow was the lowest for the period of record. Though 
the precipitation for the year was not much below the mean, that for the pre- 
ceding 6 months was low, which accounts for the general light run-off. 

In analysing the hydrological conditions in the province for the year, 4 
streams have been selected as typical of conditions in their respective districts 
and the run-off and precipitation data have been analysed as shown on the 
accompanying chart (plate 4). As shown on the table giving an analysis 
of conditions of the storage period, 2.e., October 1, 1924, to March, 31, 
1925, the precipitation up to March 1, was, with the exception of that on the 
watershed of the Assiniboine river, quite close to normal. During March, how- 
ever, heavy snowfalls have occurred and-with practically all of the winter’s 
snowfall remaining there is every likelihood of high stages during the spring 
run-off. This applies particularly to the Assiniboine river, where, favourable 
climatic conditions obtain, such as a sudden change to warm days and nights, 
floods of the proportions of those in the springs of 1922 and 1923 may occur. 
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SPECIAL INVESTIGATIONS 


During the vear investigations were greatly curtailed, only the most urgent 
being undertaken. These are as follows:— 


Ear Falls—Outlet of Lac Seul 


Lac Seul being an important factor, in the regulation and control of the 
English and Winnipeg rivers, it was decided to supplement the data available 
respecting the storage possibilities of the lake by securing more accurate data 
relating to foundation conditions. 

In May last a party was sent to Ear falls to secure soundings to rock in 
the river bed and borings to rock on land. At Upper Ear falls a re-survey was 
made along the line of the proposed damsite and soundings in the river bed were 
obtained partly from canoe and partly from cable car, supplemented by inter- 
sections on the exposed rock at or near the surface. These soundings showed 
that the river bed along the site is all of solid granite gneiss comparatively 
smooth and regular. The depth to rock on land was obtained partly by 
digging test holes and partly by borings. Rock was found near the surface 
over a greater part of the site, but dipped down at the east end under a high 
covering bank of sand. 


The information obtained during the survey has been used to compile new 
plans which have been used as a basis for new designs and estimates for a 
storage control dam at Upper Ear falls. 


Ci anyon Raver 


In May last, at the reduest of the Department of Indian Affairs, a survey 
was made of that portion of the Canyon river connecting Forest lake with 
Canyon lake, in the district of Kenora, Ontario, situated about 14 miles south- 
west of McIntosh station on the Canadian National railway. 

This site was investigated to ascertain the feasibility of developing a small 
water power at this point with sufficient capacity to meet the requirements of 
the proposed Indian Mission school to be built on the shore of Canyon lake 
adjoining the Power site. The natural fall in the river at the site is 12 feet in 
a distance of 330 feet and a study of the data obtained from the survey showed 
that by building a dam at the outlet of Forest lake and raising the waters of 
the lake 5 feet it would be quite feasible and economical to provide for a power 
development with an average annual capacity of 30 h.-p. The site of the 
proposed school is adapted for the requirements of the district and the power 
available in the stream «at this point could be advantageously employed in 
lighting, pumping for water supply, sawing wood, etc. 


Roseau River 


In December, 1928, an application was received to develop 50 h.-p. on the 
Roseau river at Dominion city and this site was inspected in June, 1924. The 
inspection showed that a maximum head of 6 feet. was about all that could be 
obtained without flooding over the river banks to adjoining property. Further, 
a study of the stream-flow records covering a period of 10 years showed a 
variation in discharge from 3 sec.-ft. to 2,800 sec.-ft. with a very low discharge 
throughout the winter months. The applicant was advised that the site was not 
one that could be recommended, as very little, if any, dependable power could 
be developed and that his power requirements could be met more satisfactorily 
and economically with a fuel plant. 
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Mamtoba Power Commission 


At the request of the Manitoba Power Commission an investigation was 
made of the power possibilities of the Birdtail creek at Birtle, the Shell river at 
Asessippi and the Assiniboine river at Millwood, together with an investigation 
of the storage possibilities of the Minnedosa River watershed. 

The power possibilities of the Birdtail creek as a source of hydro-electric 
power to supply the town of Birtle were found to be entirely inadequate for the 
proper requirements of the town, due primarily to the extremely low flow which 
occurs at all seasons of the year other than during the spring run-off. 

On the Assiniboine river at Millwood there is an old mill site and it was 
desired to ascertain the feasibility of developing power at this point for trans- 
mission to nearby towns and villages. A study of the stream-flow records and 
the physical conditions at the site plainly showed that a dependable supply of 
continuous power could not be obtained and that the scheme was not economl- 
eally feasible. 

The investigation of the Shell river at Asessippi revealed an interesting 
small water-power possibility which might be economically developed in con- 
junction with an auxiliary power plant if the market for power is available in 
the vicinity. 

The storage investigation was in the Minnedosa river watershed and was 
made to determine to what extent the river could be regulated in connection 
with the hydro-electric power station at Minnedosa. The. investigation showed 
that there are lakes available for storage reservoirs with sufficient capacity to 
maintain the flow of the river for 8 months in the year up to the requirements 
of the power station at Minnedosa. 

The hydrometric records of the service have been freely drawn upon by 
federal, provincial and municipal bodies, and by railways, corporations. and 
engineers in connection with the design and construction of bridges, trestles, 
culverts, drainage and power projects, and for legal evidence. 


CONSTRUCTION 


Lake of the Woods—Western Outlet 


_ The agreement between the Department of the Interior and the Keewatin 
Power Company respecting the enlargement of the western outlet of the Lake 
of the Woods and the reconstruction of the Norman dam was signed on Decem- 
ber\12, and upon the same date work was started on the construction of the 
upper cofferdam. The upper cofferdam, which is about 700 feet in length with 
a mjximum depth of 36 feet, was completed on January 28, 1925, and the 
chantel unwatered. The lower cofferdam, below the Norman dam, was com- 
mencéd on January 5, and completed February 14. The installation of power 
‘plants\plant equipment, trestles, derricks, pumps, etc., was rapidly proceeded 
with atd rock excavation was started during the first week in February. Con- 
current with the channel excavation a steam shovel and derrick were also at 
work demolishing the rock-fill section of the Norman dam. In spite of snow 
and ice \onditions prevailing the progress of the work to date is practically 
‘up to schbdule. 

The lew channel was designed and staked out by the department’s engi- 
‘neers, Whdalso exercised direct supervision over the entire work, including the 
reconstruction of the Norman dam and power-house substructures. 


Cky of Winnipeg Hydro-Electric System, Pointe du Bois 


Late inthe year the City of Winnipeg Hydro-Electric system installed 
Unit No. 12\n its seen electric plant at Pointe du Bois. The installation 


of this unit o\ 7,300 h.-p brings the total plant capacity to 74,400 h.-p. 
224723 
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In January and February, 1925, some 5,000 cubic yards of broken stone 
and crushed rock was placed on the upstream face of the rock-fill portion of 
the dam at Pointe du Bois in order to reduce the leakage through that portion 
of the dam: Flashboards were also placed on the spillway sections of the 
dam to increxse the head and pondage facilities during the winter months. 

Following a favourable vote by the ratepayers of the city of Winnipeg 
in November, 1923, the City of Winnipeg Hydro-Electric prepared designs and 
specifications and called for tenders for the construction of a central steam 
heating and stand-by plant and distribution system. This plant was con- 
structed and placed in operation on October 8, 1924. 

The central heating and stand-by plant contains coal handling and pul- 
verizing equipment; three 1,100 b.h.p. vertical water-tube boilers with their 
auxiliaries and controls, feed pumps, etc.; two 7,500-kv.a. electric steam gen- 
erators; one back pressure steam turbine direct connected to a 1,000-kw. » 
alternator and two high-pressure steam turbines direct connected to two 5,000- 
kw. alternators with direct connected exciters mounted on the end of each- 
generator. The central heating distribution system feeds part of the central 
business section of the city. 


McIntosh Indian School 


At the request of the Department of Indian Affairs plans were prepared 
for a hydro-electric development and a water supply and sewerage system for 
the Indian Residential School at McIntosh, Ont. Authorization for the con- 
struction of the dam and sewerage system was given in the late fall. 

Though late in the season it was decided to proceed with construction in 
order that the spring run-off might be stored and sewerage facilities provided 
for the winter. With the poor transportation facilities available, together with 
winter conditions setting in earlier than usual, the necessary materials such 
as gravel, etc., could not be obtained until after freeze-up, and the work was 
carried on under extreme winter conditions. By February that portion of the 
dam across the river channel was constructed and as this would ensure the 
storing of sufficient of the spring run-off to provide a working head, it was 
decided to postpone further construction until after the spring break-up. 

The sewerage system, consisting of septic tank and all necessary drains, 
was sufficiently completed to provide proper drainage for the winter. 


DIstRICcT OF ONTARIO 
S. S. Scovil, District Chief Engineer 


ORGANIZATION 


During the fiscal year ended March 31, 1925, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in the province of Ontario have been continued consistent 
with the terms of the co-operative agreement of October 1, 1919, beween the 
Denar tment of the Interior and the Hydro-Electric Power Comnission of 

ntario. | 

The scope of the work covered by this district organization ws enlarged 
during the year to include the hydrometric work of certain rivers inthe Hudson 
Bay and Ottawa River drainage areas. 

The work of the Ontario Hydrometric Survey was carried m under the 
direction of the district chief engineer with a head office in Ottawaat the corner 
of Metcalfe and Slater streets. Most of the field operations were carried 
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out by the field staff with an office in North Bay, Ont. The hydrometric investi- 
gations in that part of the province west of and including the Nipigon river were 
as in the previous year under the direction of the district office at Winnipeg. 


i 


\ CO-OPERATION 


In pursuing the field and office investigations the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission of 
Ontario. Valuable assistance had also been given the engineers of the district 
by various persons and corporations interested in the securing of hydrological 
data. In particular, reference should be made to the co-operation carried on with 
the following companies: The Abitibi Power and Paper Company; the Inter- 
national Nickel Company of Canada, Limited; the Kaministiquia Power Com- 
pany; the Mattagami Pulp and Paper Company; the Mississippi River Improve- 
ment Company; the Pigeon River Lumber Company; the Spanish River Pulp 
and Paper Company; the Spruce Falls Company; the Northern Ontario Power 
Company. 


PLATE 5. 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
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ONTARIO 
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HYDROMETRIC SURVEY 


ring the past year 63 regular stations were maintained on rivers and 
ies in the following main watersheds: Hudson Bay, Lake Superior, Lake 
ake St. Clair, Lake Erie, Lake Ontario, and Ottawa river. 

| Of \he above regular stations 54 were maintained throughout the year for 
- power purposes. Five stations were maintained throughout the year, and 2 
| during sfying run-off for flood study, 1 station for purposes of domestic water 
supply ar 1 on an international power control problem. 
: 


tribut 
Huron, 


With \he exception of the southwestern district the average run-off through- 
out the pryince for the year was below normal. This is illustrated by the 
 accompanyhg graph (plate 5) showing the monthly run-off as a percentage of 
the averageflow over a number of years. 
er In the suthwestern portion of the province, the Lec of the Grand river 
at Galt, whid is typical of the general run-off conditions of this district, show 
an average ruy-off for the year of 0.920 sec.-ft per square mile, or 116 per cent 
of the mean fy a period of 11 years. The flood inflows during April and May 
as well as the\low during February were above normal. During these three 


months the ruthoff ranged from 3.375 sec.-ft. per square mile in April or 145 
224723} 
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per cent of the mean of record to a run-off of 1.091 sec.-ft. per square mile in 
February, or 201 per cent of the 11-year period. The mean run-off for May 
again reached a new high level for that month of 2.117 sec.-ft. per square mile. 
The remaining months were below normal, the minimum flow occurring during 
January with an average run-off of 0.149 sec.-ft. per square mile. The run-off 
for November reached a new minimum of 0.146 sec.-ft. per square mile, or 37 
per cent of the mean for the previous years. 

In the eastern portion of the province the mean run-off during the year was 
below normal, as is shown by the records of the typical station on the Moira 
river at Foxboro. The average flow for the year was 0.924 sec.-ft. per square 
mile, or 80 per cent of the mean for the period of record. The flood inflow 
during May, as well as the flow during August, September, October, and Febru- 
ary were above normal. The remaining months were below normal, flow in 
January being only 24 per cent of the normal for that month and showed the 
rreatest. variation from normal. 

In the North Bay district the mean run-off for the year was slightly below 
normal, as shown by the records of the typical station on the South river at 
Powassan, covering a period of 11 years. The average flow for the year was 
1.034 sec.-ft. per square mile or 95 per cent of the mean run-off of 1.377 per 
square mile over the period of record. During the months of May, August, 
September, and February the mean run-off was above normal and ranged from 
3.300 sec.-ft. per square mile in May to 0.616 sec.-ft. per square mile in August. 
The remaining months were below normal, the actual minimum flow occurring 
in January with a mean flow of 0.490 sec.-ft. per square mile, while the greatest 
deviation from normal occurred in December when the flow was only 58 per cent 
of the normal for that month. 

In the northern portion of the province the mean run-off for the year was 
subnormal as shown by the records of the Kapuskasing river at Kapuskasing, 
covering a period of 8 years. ‘The average run-off for the year was 0.510 sec.-fh. 
per square mile, or 68 per cent of the mean run-off of 0.755 sec.-ft. per square 
mile over the period of record. During the months of June, August, and Septem- 
ber the average flow was above normal, and ranged from 1.320 sec.-ft. per square 
mile in June to 0.475 sec.-ft. per square mile in August. The mean for August 
reached a new high level for that month or 213 per cent of the mean. The 
remaining months were below normal, the actual minimum flow occurring during 
February with an average run-off of 0.143 sec.-ft. per square mile, while the 
ereatest deviation from normal occurred in November when the flow was only 
43 per cent of the normal for that month. 


SPECIAL INVESTIGATIONS 


The analysis of the water-power and storage resources of Ontario was con- 
tinued during the year in close co-operation with the provincial authoriies. In 


. 


this connection the securing of more detailed surveys of the power reaches of 
certain of the rivers by the provincial officers has, in conjunction with more 
extensive records of stream-flow, permitted of a revision of earlier esimates of 


power resources and the compilation of more accurate data. 


NIAGARA RIVER INVESTIGATION 


Special study of the hydrology of the Niagara river was continied through- 

6ut the year, and very satisfactory results obtained in the investigation of 

- discharge referred to the Buffalo breakwater gauge. Comparative tests between 

various types of current meters were carried on, and assurance ;iven that the 

type of meter used in securing discharge measurements was entirly satisfactory 

and adequate for the work. The studies of river slopes and theeffect of diver- 
sions in governing pool levels have also been continued. 
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DISTRICT OF QUEBEC 
L. G. Denis, District Chief Engineer 


ORGANIZATION 


In conformity with the co-operative agreement ‘between the department 
and the Quebec Streams Commission, basic investigatory work on water-power 
and allied matters was continued in Quebec province by the Dominion Water 
Power and Reclamation Service throughout the year. ‘This included the main- 
tenance of various hydrometric stations in different parts of the province, a 
number of additional stations having been recently established where urgently 
required to satisfy request for information and to ensure the sound and intelli- 
gent development and utilization of the bountiful water-power potentialities 
of the province. 

The work in Quebec is carried out under the direction of the district chief 
engineer’s office at 201 Inspector street, Montreal, close relation being main- 
tained in co-operating with the Quebec Streams Commission whose head office 
is also located in the same city. 


CO-OPERATION 


The investigations are carried out in well defined co-operation with the 
Quebec Streams Commission, but, in addition to this, many private organiza- 
tions interested in the data secured lend most beneficial assistance by co-oper- 
ating in the various activities of the service in Quebec. Among the latter 
organizations may be mentioned the Shawinigan Water and Power Company; 
Price Brothers, Limited; Laurentian Power Company; the Lower St. Lawrence 
Power Company. 

HYDROMETRIC SURVEY 


Including a number recently established, there are at present 50 regular 
hydrometric stations maintained. These stations are located in the following 
istricts of the province: Lower Ottawa basin; Eastern Townships; north of 
e St. Lawrence from Montreal to below Quebec; Saguenay basin; Lower St. 
wrence. Of the above stations, 4 are at outlets of storage reservoirs, 4 others 
operated mainly for flood observations, and 10 are in co-operation with 
private organizations. There are also 9 additional stations where gauge heights 
are recorded. 

\In addition to the above, a special investigation of the Prairies river has 
necessitated the maintenance of 14 stations, where regular gauge-height records 
are heing secured and the metering of the river at different open-water stages 
and Wnder ice conditions. 

n-off conditions throughout the province during the past year were 
igh, particularly during the usually low water periods. The spring of 
s marked by the absence of heavy floods, owing to the low tempera-. 
tures Which prevailed during the period of breakup, which consequently was 
gradual.\ This was followed by a period of fairly normal run-off while the 
unusuall\ wet summer, followed by excessive autumn rains, caused very high 
run-offs roughout the province and unprecedented flood periods in certain 
portions, \otably between Three Rivers and the Saguenay. These heavy 
autumn rans thoroughly saturated the ground before the freeze-up, resulting 
in the wintr flow being at first above normal and later further increased by 
long period\ of thaw and rain during the month of February. 

The abwve conditions are illustrated on plate 6, showing the monthly run- 
off as a perclhtage of the average flow over a number of years at 4 typical sta- 
tions selectedin different portions of the province. These typical stations are 
located at Gland’mere, on the St. Maurice river; at Richmond, on the St. . 


Frangois river\ at Ste. Rose du Dégelé, on the Madawaska river; and at Amos, 
on the Harricthaw river. 


quite 
1924 
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In the portion of the province north of the middle St. Lawrence, the St. 
Maurice river, whose flow is regulated by the Gouin and other dams, had an 
average run- -off 25 per cent above normal at Grand’mere. The run-off per square 
mile at flood was 10.72 sec.-ft. or 105 per cent of the previous maximum recorded, 
and during the low winter period 0.82 sec.-ft. or 403 per cent of the minimum 
previously recorded. 

In the southern portion of the province, the St. Francois river, whose flow 
is regulated by the Allard dam, had an average run-off 25 per cent above normal 
at Richmond. The run-off per square mile at flood was 18.1 sec.-ft. or 121 per 
cent of the previous maximum, and the minimum was 0.40 sec.-ft. or 184 per 
cent of the minimum previously recorded. 

Farther east, south of the St. Lawrence, the Madawaska river at Ste. Rose 
du Dégelé had an average run-off 14 per cent above normal. The run- -off per 
square mile at flood was 10.30 sec.-ft. or 95.8 per cent of the previous maximum, 
and the minimum was 0.34 sec.-ft., or 660 per cent of the minimum previously 
estimated. 
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SPECIAL INVESTIGATIONS 


In the more northerly portion of the province, the Harricanaw ‘iver at 
Amos had an average run-off 24 per cent above normal. The run-off pe square 
mile at flood was 4.61 sec.-ft., or 69.7 per cent of the previous maxinum, and 
during, the low winter period 0.27 sec.-ft. or 136 per cent of the minimum 
previously recorded. 

Special efforts were made to secure and classify all additional water-power 
information published or otherwise available on the rivers of the »srovince of 
Quebec, covering particularly all known, surveyed, or explored rvers of the 
province. These data are most useful in satisfying numerous cequests for 
information along these lines, and summaries and tabular statemeits are being 
compiled from them for the Water Resources Inventory. 

The investigation on the water levels and flow of the Prairies-iver, initiated 
at the beginning of 1924 in connection with a proposed power de elopment, was 
continued throughout the year. 
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District oF THE MARITIME PROVINCES 
K. H. Smith, District Chief Engineer 
ORGANIZATION 


The agreement of July 1, 1919, between the Department of the Interior 
and, the Governments of New Brunswick, Nova Scotia and Prince Edward 
Island, relating to the water-power resources of the three provinces, continued 
throughout the fiscal year ended March 31, 1925. 

The headquarters of the Dominion Water Power and Reclamation Service 
in the Maritime Provinces are located at 193 Hollis street, Halifax, and from 
this centre work is carried in all three provinces. The two principal divisions 
of the work are: Hydrometric surveys for the systematic collection and analysis 
of all water-supply data and special investigations of important rivers in regard 
to their water-power potentialities. 


HYDROMETRIC SURVEY 
During the year 34 gauging stations were maintained—21 in Nova Scotia, 
10 in New Brunswick, and 3 in Prince Edward Island. Twelve of the rivers 
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as the basis for estimates on other streams. The ten rivers in New 
ick are, with the exception of the Kennebecasis, potential sources of 
and, in addition, are so distributed as to give added value to the 
for comparative. estimates of flow and power on other streams. In 
Prince\Edward Island there are no large power sites and the three gauging 
eon maintained are valuable for statistical purposes in estimates of water 
supply 

Owhg to wide variation in climatic and other factors affecting, run-off in 
different\portions of the Maritime Provinces, average figures for the whole 
district Iyve little meaning. In general the run-off was above normal in the 
eastern p\rtion and below normal in the western. On the St. Mary river 
the avera® run-off for the year was 2.97 sec.-ft. per square mile, or 112 per 
cent of th\ long-term mean. The same quantities for the 3 other typical 
streams wele: Medway, 2.20 sec.-ft., or 83 per cent; Lepreau, 2.71 sec.-ft., 
or 85 per celt; Miramichi, 1.82 sec.- -ft., or 90 per cent (see plate 7). Extremes 
of high-wat@ more severe than those previously recorded occurred only in the 
northern porion of Nova Scotia. On October 1, 1924, a rain storm of great 
local severity\gave record flood flows in this district. The observed streams 
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affected were the Great Village, Economy, Wallace, Salmon, and South rivers 
where floods of 108, 80, 66, 76, and 50 sec.-ft. per square mile, respectively, were ~ 
recorded. No record minimums occurred anywhere in the district, but a feature 
of the runoff-year was the extreme cold dry winter in northern New Bunswick, 
which, coming after a comparatively dry summer and fall, caused low winter 
run-off, and lengthened an already long season of subnormal flow in that district. 
This is shown on the graph for the Miramichi river, where the run-off is below 
normal for the eight consecutive months from June to February. 

Over the greater port of the district the snow storage was light during 
the winter of 1924-25, and the spring break-up which set in early was accom- 
panied by much lower rates of run-off than usual. 


SPECIAL INVESTIGATIONS 


At Grand Falls in New Brunswick the contour of the flowage from the 
proposed dam of the New Brunswick Electric Power Commission was continued 
for about 10 miles above the point reached by the survey of 19238. The data 
obtained from this survey have been used by the commission to determine the 
pondage and the acreage of flood damage. 

The tidal power scheme of J. R. Turnbull for the Petitcodiac and Memram- 
cook estuaries became a live question early in 1924, and extensive boring opera- 
tions were carried on by the Department of Public Works co-operating with 
the Water Power and Reclamation Service to determine the foundation condi- ° 
tions at the sites of the proposed structures. 

The contemplated development of the Bathurst Company, Limited, of further 
hydro-electric power on the Nipisiguit river required a very careful computation 
of all run-off records available for the river. By means of records obtained at 
the service gauging stations, and extended computations from the power-house 
records of the Great Falls power plant, data were submitted to the company’s 
consulting engineers, which served as the basis for their findings on this project. 

In further connection with the plans of development at Grand Falls, some 
attention was given the question of International Water Rights on the St. John 
drainage system, and the service was represented at the hearing before the 
International Joint Commission. 

In Nova Scotia several investigations were carried out at the request of the 
Minister under the Nova Scotia Water Act to assist the Provincial Govern- 
ment in the settlement of disputes between rival operators on several strearis. 
Chief among these were: The Senora Timber versus the Sherbrooke Lumber 
Company on the St. Mary river; the Caledonia Mills versus Walter McNeil on 
the Medway river; and the Bear river arbitration case. 

A number of small streams near the towns of Canso and Antigonish were 
investigated and reported upon as possible sources of municipal power supply 
for the two towns named. 

Considerable attention and study was given to problems arising from 
various undertakings and projects of the Nova Scotia Power Commision. 

In the way of routine power investigations, Evans brook near Axnapolis 
was completed and some further surveying carried on at Fales river and Ingram 
river to complete the data for those streams. 

A great many requests for information were received from various sources. 
In most cases such inquiries could be met by reference to filed dat, and in 
others special field work was performed if time was available. 

The co-operative investigation of water resources in the Maritim: Provinces 
has. led to the development of government-owned plants, or which 7 are now 
operating. These have a combined capacity of 34,000 h.-p. and epresent an 
investment of nearly $7,000,000. In addition to these a number .f municipal 
and private water-power enterprises hav been carried out, baed upon the 
anne and data supplied by the Dominion Water Power anc Reclamation 

ervice 


PART. II 


RECLAMATION 


IRRIGATION 
J. S. Tempest, Commissioner of Irrigation 


Following the procedure of the past few years, only a summary of the 
reports prepared by the various officers of the service is being submitted. The 
original reports are on file in the offices of the Dominion Water Power and 
Reclamation Service at Ottawa and Calgary and further information can be 
obtained by those interested in any particular subject. 


GENERAL 


In addition to the general administration of the Irrigation Act, the work 
undertaken during the past year may be classified as follows:— 

(a) Giving engineering assistance and advice to irrigation districts and to 
individual irrigators. 

(6) Surveying of possible reservoir sites. 

(c) Investigating and studying seepage and alkali problems. 

(d) Making special field investigations and reports in connection with the 
drought areas in southeastern Alberta. 

(e) Classifying irrigable lands in connection with new irrigation districts 
and the reclassification of irrigable areas where farm units have been 
subdivided. 

(f) Continuing duty of water investigations. 


Careful field inspections have been regularly made during the past few 
years in connection with the seepage problem from the larger irrigation canals. 
Ad this is a problem of vital concern to all operating irrigation companies and 
districts, the studies which are being kept up to date are “much appreciated by 
thoke directly concerned, and the co-operation and advice of departmental 


sale witl\ the lanes irrigation companies, in peiae tion with damaged areas 
due eithet\to seepage or the movement of alkali. 

Durin\ the year, with the exception of a strip of country extending from 
50 to 60 m\es eastward of the foothills of the Rocky mountains where sufficient 
rain-fall ws received, precipitation in the semi-arid belt of Alberta and 
- Saskatchewh has been below normal. Considerable crop losses were sustained 
in this sub-n\rmal area 

The chats illustrating the relation * precipitation to the wheat grown per 
acre have beh brought up to date and now represent a 40-year period of 
41 
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records in so far as the precipitation is concerned. It should be noted that the 
precipitation received during September and October of the previous year, which 
would be stored and available for germinating the following year’s crop, is 
included in the total amount considered in producing the crop. 


Water ADMINISTRATION 


During the calendar year 1924, 96 applications, which included a large 
proportion of industrial schemes in connection with railway development, were 
filed for the right to use water under the Irrigation Act. There were, at the 
end of the year, 918 licenses in good standing, 10 temporary permits, 337 
authorizations and 246 schemes under investigation. 
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As additional information becomes available with regard to run-off aad the 
beneficial use of water in different localities, old licenses which were issued 
before the actual conditions were of record, are being revised. Detailei infor- 
mation is continually being collected in order that each case may be casidered 
on its merits, and whenever possible, adjustments are made to suit the require- 
ments of the licencee with due regard to other interests which may be affected. 


INSPECTION WorK 


The work in the two provinces, Alberta and Saskatchewan, whch is under 
the direct supervision of an office engineer, was carried out by 4 fied engineers, 
instead of 5 as in previous years, necessitating a considerable aljustment in 
district boundaries. The inspection districts as operated for theyear 1924-25 
and the number of inspections carried out in each are tabulated »elow:— | 
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The inspection work has again fallen somewhat below normal, the total 
number of inspections made decreasing from 348 in 1923 to 310 in 1924. 
Owing to the reduction in field staff the average number of inspections per 
engineer somewhat increased in 1924. In addition to their inspection duties, 
the officers in charge of districts carried out a certain amount of hydrometric 
work. 

The Macleod district showed the greatest. amount of irrigation development 
in so far as privately-owned projects are concerned. In this district during 
the season several schemes were completed and recommended for licence, and 
at the end of the season there were 84 authorized schemes still in course of 
construction. 


East Cypress Hills District—This district comprised all that portion of 
the province of Saskatchewan lying south of tp. 25. 

The engineer in charge of this district was made responsible for a certain 
amount of hydrometric work in addition to his routine inspection duties. He 
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also made a number of right-of-way surveys in Alberta and Saskatchewan. 
He carried out the necessary work in connection with the operation of the 
Maple Creek test plots at odd times during the season. 

The period March 31 to April 16 was spent on early spring run-off work 
near Maple Creek. The regular field season commenced May 2, and continued 
until October 25. After his return to Calgary this engineer was detailed to 
assist on. reclassification work in the United Irrigation district and spent a 
further period in the field extending from October 29 to November 22. 

During the season 66 inspections, 16 surveys and 45 gaugings were made. 
Three additional inspections in this district were carried out by the drainage 
inspector for the province of Saskatchewan. 

Everything is being done to make known to agriculturalists of the districts 
what can be accomplished by systematic irrigation under the conditions pre- 
vailing locally. 

The bulk of the irrigable land is in wild hay, which forms the basis of the 
feed supply of many head of stock. With the improvement of the stock 
industry there will be more incentive to the development and construction of 
irrigation works. 

West Cypress Hills Dvistrict—This district lies in the southeast corner 
of the province of Alberta, bounded on the north by tp. 19 and on the west 
by rge. 17, W. 4th mer. 

During the season, which extended from May 2, to December 10, the 
inspector in this district carried out the hydrometric work, when 69 gaugings 
were made, as well as his ordinary routine work which consisted of 72 inspec- 
tions and 21 surveys. In addition he spent 11 days in June giving engineer- 
ing assistance to farmers in the Lethbridge Northern irrigation district. For 35 
days in October and November he was engaged on land classification work in 
the United irrigation district. 

The exceptionally small amount of snowfall in this Teena during the 
winter of 1923-24 resulted in an abnormally low run-off last spring. The pre- 
cipitation until late in the season was very meagre. As a result no irrigation 
was practised on some of the streams, while on others there was an insuffi- 
ciency of water to satisfy the requirement of license No. 1. The pumping 
schemes, of which there are at present 74 in the district, had an ample supply 
of water throughout the season. Many of these schemes situated along the 
South Saskatchewan river use natural gas for fuel, which is obtained from 
wells 600 to 900 feet in depth. 

The raising of feed for stock is the most important branch of agriculture 
-at present carried on. 

MacLeod District—This district lies in the southwest corner of the prownce 
of Alberta, bounded on the north by tp. 19 and on the ss by rge. 16, W. o. the 
4th mer. 

The engineer in charge of the district, in ion to his routine insp:ction 
duties, took over a portion of the hydrometric work of the district. The field 
season covered the period April 24 to November 30. The first part of theseason 
until May 18, was spent on hydrometric work near Macleod. Eight lays in . 
June were devoted to rendering engineering assistance to farmers in tle Leth- 
bridge Northern irrigation districts. During the season 89 inspecions, 12 
surveys, and 84 gaugings were made. A number of these discharge measure- 
ments were taken at selected points on the Lethbridge Northern irriation dis- 
trict’s main canal at regular intervals throughout the season in conn¢tion with 
the study of seepage losses on this canal. es 

The total precipitation at Hillspring from May 1 to Septemver 30 was 
15.28 inches. In the neighbourhood of High River, Nanton, Clatsholm, and 
south and west of Macleod, wheat crops were good. ‘Along the foouills country 
in the western half of the district good yields were obtained 0 Many small 
irrigation schemes, resulting in large fodder crops for winter fee. 
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During the year 10 irrigation schemes were completed and recommended 
for license, and at the end of the season there were 84 schemes still in course of 
construction. 


Alberta and Saskatchewan Special Inspections District —For the 1924 field 
season this district comprised all of the province of Alberta north of tp. 18 and 
all of the province of Saskatchewan north of tp. 24. Any inspection work in 
this large territory which could be more economically carried out by the 
drainage inspectors was handed over to them. The Saskatchewan drainage 
inspector made 1 inspection of this kind and the Alberta drainage inspector 15. 

Several inspections around Calgary were carried out in April and the first 
week in May as weather conditions permitted. From May 13 to June 1 the 
inspecting engineer was engaged in giving assistance to farmers in the New West 
irrigation district. The inspection season proper started on June 10 and finished 
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DISTRICT No.5 INCLUDES THE TERRITORY ADJACENT COCHRANE -COCHRANE- OKO TOKS~GLEICHEN— 
\ TO CALGARY - COCHRANE-GLEICHEN & CROSSFIELD OKOTOKS 
These Districts refer to the Provincial E/ectora/ Divisions GLEICHEN 


weatler conditions permitted a number of inspections were made of irrigation 
schem\s in the foothills south and west of Calgary. During the season the 
enginefy in charge made 64 inspections, 14 surveys, and 40 gaugings. 
| account of the very small spring run-off in 1923 and its almost total 
absence\n 1924, very few irrigation applications depending on such a supply have 
been redived during the year. Applications for pumping schemes have also 
decrease | 
~Drowit Area Investigation.—It has long been recognized that throughout 
extensive \reas in southern Alberta the precipitation is insufficient for the 
growth of \ops. Extensive irrigation surveys have been made with a view to 
the reclamajon of these areas and, while it is economically feasible to irrigate 
considerableareas, by far the largest percentage cannot be thus reclaimed and 
it is now gehyally conceded that these lands are more suitable for ranching than 
for farming \irposes. 
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In order to arrive at a better understanding of what is required to solve 
these dry land problems generally, a large area between the Red Deer and 
South Saskatchewan rivers, lying to the east of the Canadian Pacific Railway 
tract (eastern section), has been investigated, primarily having regard to the 
available water supply and the suitability of the lands for ranching. It is con- 
sidered that conditions with regard to topography and water supply throughout 
a large portion of the area are satisfactory for ranching purposes and that by 
taking proper remedial measures in regard to regrassing the area it could be 
converted into a very desirable ranching country and utilized as community 
ranches in providing summer range for the stock of farmers on adjacent irri- 
gation projects, while crops are grown on the irrigable lands for winter feed. 
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DISTRICT N°6 INCLUDES THE TERRITORY ADJACENT TO K ISTRICT N° 6K MEDICINE MEDICINE 
C.PR. FROM WALSH TO LANGEVIN & N™* TO TOWNSHIP 38 — _ HAT 
These Districts refer to the Provincial Electoral Divisions 


Watermasters—The three inspecting engineers in charge of the soutlern- 
most districts, namely: the East Cypress Hills, West Cypress Hills, and Mac- 
leod districts, operating under thelr watermaster’s warrants encounter:'d no 
difficulties in settling in an amicable manner the few complaints which gose. 


Domestic Water Supplies —Settlers find it necessary in parts of the sountry 
where there are no perennial streams, and where there are no sloughsor lakes 
of a dependable nature, to ensure themselves a satisfactory water sipply for 
domestic and stock watering purposes by artificial means. These geneally take 
the form of earthen dams in coulees and other natural depression, for the 
purpose of storing the water which from time to time comes down tlese water- 
courses, from melting snow in the spring or after heavy rains. Thejuantity of 
water thus conserved is generally very small and surplus run-off is vually taken 
care of by means of an excavated spillway around the dam. In th case of any 
unregistered schemes of this nature which come under notice th owners are 
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advised to protect their own interests by submitting formal applications for the 


maintenance of their works. 
well spent in the protection afforded. 


The small expenditure thus involved is considered 


Mumecipal Water Consumption Data.—The collection of these data have 
been continued throughout the past year. 


The department is indebted to the 
various towns and cities for their co-operation in furnishing these data. 


The 


completed records are submitted in the tables appended. 


Cities and Towns in the Province of Alberta—Daily Record of Water Consump- 
tion in Imperial Gallons for the Year 1924 


Population 450 | 


Athabaska 


Bassano 


Population 1,000 


Month Daily Per Per Per Per Daily Per Per { Per Per 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
purposes month |purposes|purposes|purposes|purposes 
22-8 149-000 
21-8 142-400 
15-2 132,300 
22-4 143 , 200 
13% 178 ,500 
22-0 183 , 200 
21-7 219,700 
15-4 211,300 
September.. 13-7 184,300 
October..... 14-4 210,200 
November.. 22-2 183,500 
December. . 14-5 181,400 
Average for 
the year.. 5 Ree Fle itn Ae 176,800 
a 
Edmonton Lethbridge 
Population 60,000 Population 11,000 
nth Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for | counted 
the mestic | dustrial] other all for the mestic | dustrial} other all for 
month _ |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 
January\...} 4,989,000 48.2 20-8 14-1 Oso | eaweace: 1,458,000 94-9 37-6 0-0} 132-5 
Februar 4,836,000 . : : : 1,824,000 83-2 37-1 0-0 120-3 
Mare Boo ae 4,891,000 : . : 1,210,000 75-2 34-8 0-0 110-0 
Aprils cs 4,887,000 1,168,000 71-5 31-6 3-1 106-2 
May...... 6,890,000 1,556,000] 102-3 38-0 1-1 141-4 
DUNG 2 2. aos 6,588,000 1,326,000 91-9 28-3 0-4) 120-6 
July...+..- 6,587,000 1,941,000} 129-3 37-2 10-0} 176-5 
August. 5,708 ,000 1,337,000 86-7 34-2 0-7 121-6 
Septem ber..\5, 614,000 1,399,000 87-6 38-3 51] ees PY (On| 
October ,321,000 1,337,000 80-2 41-3 0-0 121-5 
November..|§ 595,000 ...|| 1,372,000 79-4 45-3 0-0 124-7 
December. .| \, 948,100 1,339,000 83-0 38-7 0-0} 121-7 
Average for 
the year..| 5\58 ,000 55-0 23-7 15-7 Gd Motos GAs 1,397,300 88-8 36-8 W408 |127 Oh eaten 
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Cities and Towns in the Province of Alberta—Daily Record of Water Consump- 
tion in Imperial Gallons for the Year 1924—Con. 


Month 


Daily 
Average 
for 
the 
month 


Medicine Hat 


Population 10,000 


Per Per Per Per 
Head | Head | Head | Head 
for do- | for in- for for 
mestic | dustrial] other all 
purposes|purposes|purposes|purposes 


January..... 
February... 


eevee ees 


PATO US tis ion, s.< 
September.. 
October..... 
November.. 
December.. 


Average for 
the year.. 


1,684,000 


2,025,000 


2,222,000 


seme eens 


wee teense 


eee e eens 
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sewer eee 


ee a 


Ce 


ecm eter elereccerccisveceens 


ee 


see eee ee 


eee ecene 


eee eters 


Daily 
Average 
for 
the 
month 


122,200 
91,500 
123,400 
123,800 
196 , 700 
191, 200 
294,700 
222,500 
189,400 
100,400 
125,500 


132,900 


159 ,500 


Redcliff 
Population 1,100 
Per Per Per Per. 

Head | Head | Head | Head | Unac- 
for do- | for in- for for counted 
mestic | dustrial] other all for 

purposes|purposes|purposes| purposes 

103-3 (8 Geese: vy ES Pee ae 

74-8 Rl caren B32 eee eee 
104-4 (EINE Bed Bae TOO re eee 
104-4 Se Tile aaron 112: Deer 
170:3 SHED) os eee S 178" Sie eee 
165-1 STi etre 1f3 8/22 ese or 
258-9 OF 0 |p ieee 2670) eae re 
193-7 FSSC ape ee ae 202/38 |'sacae. ae 
163-5 FIR Alea even 172-2 23 Senos 

82-9 BAe cheesey as, O1 <3)\. ae eee 
105-6 SeBINe ye ace LIAS 1 ie ae eee 
112-7 Si Ltae a pee 120 Si cee 2 eae 
136-6 PSE Ua ae io 145% Oe. sere 


Cities and Towns in the Province of Saskatchewan—Daily Record of Water 
Consumption in Imperial Gallons for the Year 1924 


Estevan 


Population 2,300 


Kindersley 
Population 1,000 


Month Daily Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial] other all for 
month _ |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 
January..... 46,500 ZORA test fen ee LOS2201 ae Serle eee ee. Ree 10-20 ee 
February... 41,800 8-5 6-9 3-5 S| ee Seas 9 DOO Wee Pee aera sal one: 0-2). J 
March...... 42,400 i so 6 Daeg ame SB: BOG everest erect ea eee oes 8- Globee 
April ssscne. 89,900 LB spoonceed D BOO =. oe Ser a eececlbeee ee ee 9-6) eee. 
i Cage gan 48 ,200 9-8 4-9 4:8 BON Gs aoe LO S200 ES So, tes letter eke toto seks 10:2) Menceeee & 
Mme) ees 46,200 QO 98 Feo PSD ODay ere teks ee Re, eee ee tne gee tes 15-Dice eee 
AWS; we ee 58 ,900 ZOO case ee TS SOU ses «exe cs bail cece rec | ater te eee 18°Sih.os oe oe 
August...... 33,700 10-5 5-2 3-1 1010 eee ee eo LOST OO ees aertce at eer a a Sey © am 10°73 ee ae 
September.. 37,100 LE alll Se. eee aes LO OOO An ae. omtalids sean ale Acct «oe 103): sere 
October..... 32, 300 Le Oleoe ec eet 8. SOOM A HSE Ree nent Renae eee 8-8) cae fered 
November.. 34,500 7-8 7:5 - 4 Loc O aan CCIE 18 ie diy ga lot Se ee i Se 84 Sae cree 
December. . 39,000 1! ORO 5 oie 12 OUD Ned race te racer ate = cen eae 12-3 |e gee 
Average for 
the year.. 41,800 9-2 6-1 2-9 132 een Ones ATO) Sees etl acore hones ee ee IY: OF Senos 
Moose Jaw Weyburn 
Population 20,000 Population 3,200 
Month Daily Per Per Per Per Daily Per Per Per Pe 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Hed | Unac- 
for for do- | for in- for for counted for for do- | for in- for c counted 
the mestic | dustrial} other all for the mestic | dustrial} other Al for 
month _ |purposes|purposés|purposes|purposes month _|purposes|purposes|purposes|pu»oses 
January..... 850,000 34-9 TAB ac dah AD» Bilis cscs aie 25728006. 3 satel wea nae Soe 4) Oe 
February...} 867,000 34-8 3d) ie eo OY aa As 234 GO0\\ Ase n lead cose. toe (oo re 
March...... 892,000 36-5 S Usa pa eR eae 228, 200) Gs Vigan. |e OPO eee ty 
Pr Pie. 881,000 36-1 SO es G4 Thee csuarene 228 700!. ve cosets kuswa tet. oa Bey se on As aha 
eA OR ee 894,000 36-5 9: 20ers Te me aie 241, 100). eerie ee ee oR) SA Ae 
pune’. 2 945,000 37-0 Fes ae UE ee 253, BOON, «crested cue cats eae Bee i333 oa 
CRUD gs es aerate 1,040,000 44-0 SO) a eoewen D2 Qiks panes 2625300 ee ewe el eos ener cae O13) RE 
August...... 937 ,000 38-8 8:0) crates’ 71.) a 258,200) 0 chain ees Coals See Boe | 37 ae ote 
September.. 857 ,000 35-1 BST tiie ep aoe AD Sie iy oe 243) 000] are. slens!| coher] | eae : Lek ee 
October.....|. 830,000] 35-3 rte eae Nea UTR eee fae 258, 200) ewer adel. one ae . B07) nis eh 
November..) 843,000| 33-4 Cer cate | ORS Paar iat 265s S00) vente lt hanes te eae . 2:3). ata 
December. . 853 ,000 35-7 LOAM erin BY ace AO Wee ee tse DAA DOO eae Se sl oS ee aoe 1Ooa| Ries 
Average for 
the year..| 892,000} 36-5 BO) ot. eas AA Glace, hee 247,800)... 6-.ccdoeenes coi amen 074) - seam 
& \ 
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as and Towns in the Province of Saskatchewan—Daily Record of Water 
Consumption in Imperial Gallon for the Year 1924—Con. 


North Battleford Kamsack 
Population 4,100 Population 375* 
Month Daily |° Per Per Per Per Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial) other all for 
month _ |purposes|purposes |purposes|purposes month _ |purposes|purposes|purposes|purposes 

January..... 123,500 9-8 1-0 5-1 30-1 14-2 133 , 200 21S “212.5 5-3] 355-2 116-3 

February 123,000 10-3 1-2 4-2 30-0 14-2 122,500 23-4 215-5 14-5 326°7 73-3 

Marche... . 137, 100 9-2 1:5 4-4 33-4 18-4 90-200 Map 187-7 5-4 240-6 25-3 

April acs.) 126,900 7-0 1:5 7:5 31-0 15-0 123-100 21-3 108-1 5-4 328-2 193-4 

Msiyst oe. 136, 200 10:0 1-7 3-5 33-2 18-0 164 ,000 33-4 265-7 5-7 437-3 132-5 

June... ot. 172,200 14-4 2-9 4-0 42-0 20-7 179-800 23°4 101-6 2-0 479-6 352-6 

SUL eee 186,100 12-6 7-2 2-5 45-3 23-0 176,400 22-2 119-7 3°5 470-4 325-0 

August...... 145,200 11:2 2-8 0-8 35-4 ' 20-6 158 , 900 23-8 187-7 1-9 423-7 210-3 

September.. 127, 100 12-5 2-3 0-8 31-0 15-3 145,100 23-5 188-4 7:2) 3869 167-8 

October..... 134,400 9-2 2+] 4-4 32:7 17-1 170,100 31-6 246-1 12-5 435-7 163-5 

November.. 114-300 12-2 2-0 4-8 27-9 8-8 201,900 23°4 321-8 6-4 538-3 186-7 

December.. 119,800 10-8 1-8 2-8 29-2 13-8 108 , 700 27-7 178-1 6-4 289-9 Teieeli 
Average for 

the year.. 137,200 10-8 2-3 3-7 30-4 16-6 147,800 24-8 194-4 6:3} 394-1 168-7 


*Only 78 houses supplied or approximately 375 people. 


This is figure used in computations although total population 
is about 2,000. 


Regina Saskatoon 
Population 35,000 Population 27,000 
Month Daily Per Per Per Per Daily Per Per Per Per -f 
Average | Head | Head | Head | Head | Unac- || Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial) other all for 
month _ |purposes|purposes|purposes|purposes month _|purposes|purposes|purposes| purposes be 
January 2,712,300 61-6 13-8 15 77°5 0-7|| 1,779,400 65r Onna 
February 2,795,300 65-9 12-1 1-9 i) eae eee 1,683,400|} 26-4 19-7 0-4; 62-3 16-1 
March...... 2,802,700 63-6 13-1 1:5 80-0 1-8] 1,611,000 OOP Tl eaaxeren 
ADE een 2,761,200 62-7 14-4 1:0 78-9 0-7|| 1,603,000 OOb 4 casa 
IY SN a hig 2,688 , 800 60-3 15-3 df-12 (Atlee he ie 1,898,100); 26-5 17-8 2-7 70°3 22-6 
Jone cae 2,612,600 57-2 16-2 a i Arel(h eternal ce 2,137,300 692 2k... 
NULVSnkee. 2,831,700 71-7 7:5 1-8 SOx haere tt 2,441,900 90:4) i5.cteee 
August...... 2,674,800 69-3 5-7 1-5 (Oecd lnaaeee 1,854,800]; 31-4 18-7 5-2 68-7 21-7 
September..| 2,756,200 69-3 7:8 1-6 foibM kl eer warner 1,941,700 G29) See ee 
October.....| 2,580,400 68-3 4-1 1-3 (RIOT eee a oor 1,820,200 Oc) Tene este 
November..| 2,456,600 65-0 3:5 1:7 7(0) 37 eek ee eee 1,886,800}; 27-5 20-6 1-3; 70-0 18-6 
December. .| 2,539,600 66-0 2-9 2-0 72-6 1-7|| 1,797,700 FGOGHE Spins a2 
Average for 
the year..| 2,684,400 65-1 9-7 1-5 76:7 0-4|| 1,871,300 27-9 19-2 2-4), 69-3 19-8 
*Includes Town of Sutherland. 
Prince Albert 
Population 
Month Daily Per Per Per Per 
Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted 
the mestic | dustrial} other all for 

month /purposes|purposes|purposes|purposes 
ee ee a te erg R Ne Le EF l t5 Ge E wetsuits bs niainsors 446,100 23-9 26-5 0:6 59-5 8-5 
By. ey Ts Se Te Oe PAR Pde anally gh a Sa y's 424,300 23-1 27-9 0-4 56-6 5-2 
hI OT, ING a ao ae gn pe 414,800 20-8 20-9 0-8 55-3 12-8 
PAT Mea sre ME An oo Pert ela dos aia Ne de 3 408 , 100 23-4 22-8 0-5 54-4 7:7 
FIN 2d. Stee he he eae SE ee eR a So RE ace Ua a MR va oa 446 ,000 21-8 24-7 3-4 59-5 9-6 
eRe OEM. 5. PRPNU AS an id cs te Nhe Daen 510,700 25-7 26-8 1:6 68-1 14-0 
RTI OPP Ae tes St a i he: SOM GD” ees pm vee eZ 604,000 27-4 35-1 2-4 80-5 15-6 
PATIOS UMM ct oY Cae Ol tea S Foye Moai Rates te Td 499,600 27-5 34-6 1:8 66-6 2-7 
istejoun steaoveyes aga ath Jn 2 eer Tee hae ee Reyes SOAR ER NS BS. 0 nme 473,900 23-7 28-3 1-1 63-2 10-1 
COXGWE) SS. 02, elle Res 15 nel ages ae, ge se ike Wp bert iat Teme RR a 485,100 23-3 26-5 1-1 64-7 13-8 
VCUN GUL aie joer ee emeee © = A Raa faecal ee Sales ie Salen Be elec pn ron eg a 574,800 25-2 36-6 1:5 76-6 13-3 
re cenanoraee. tet eeu es eter rs oe ew EN ML 603 , 900 24-7 34-0 2-8 80-5 19-0 
pACY CACO TORU NOs Vea Tae tits foie. Ane eacboety oieltaqacs ere 490 , 900 24-2 28-7 1:5 65-4 11-0 
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Cities and Towns in the Province of Alberta—Record of Average Daily Water 
Consumption in Imperial Gallons for Years 1915-16-17-18-19-20-21-22- 


23-24. 
Per Per Per Head|Per Head} Unac- Per “Per Per Head|Per Head} Unac- 
Head Head other » all counted Head Head other all counted 
Year Domestic! Industrial! Purposes | Purposes for Domestic} Industrial! Purposes | Purposes for 
Edmonton Lethbridge 
hh Cite as 2 roe 46-0 31-0 3-0 SO sO eee eee 81-4 32-2 1-5 115° 225) aneeaee 
LOTG ee ceria 52-5 20:7 5-7 8s Os Rares 116-0 41-3 0:7 158: Ows! seers 
1917s eee ae 56-3 25-0 9-7 O1- ORE aot 95-0 55: Ole tee tote 150-0: 4) eben 
LOLS er ae 58-0 26-2 10-1 04 Saee ee 102+2 44-7 3°0 1499.5 1-8... eee 
AGIOS. Sat 56-7 24-6 9-7 OL = Teer lere . otros 78-1 26:9: — lene eee 107-32. 1 eee 
19 200e Aen. 54-7 234 16-2 94 <3 ee ia. ca oR 91-8 35-1 76-8 129° 15) 20 ee 
0 Oe a cee: 54-6 23-4 16-8 04 - Serie t5 4e ae 94-2 27-8 1-4 123 “4g. Pekan SONS 
1922. 62-2 24-9 24-1 fi Ran Use| aera Sy 110-8 83°50 Mate ee ee 145-105 Dae 
OPA teers etc 53-5 22-4 13-5 BO: Aaah at ake ee 96-0 35-4 0-7 132: Lie 
i ASE a ae 55-0 23-7 15-7 04 4 Bal ee ot 88-8 36-8 1-4 127°0) Vleet 
Bassano Carmanguay 
GIG 6-5 GOR2 Sa he et ee eee Caxescuyé fl ie: sees Saat) AS a vei 2-0 rhe HO ae nee a OAD 
SRO Ty se ppt eam RG oo ata lL graeme tian 8) ke i MUN 5405 | Beta em ek | ati B2°0 U | . o: eee 
1917 17-9 154°3 95-4 267 = Om |e we eee ST lich fel abe See We emia es AT, Bisa il bea eae 
OTS ere Ae es | en el 2 ae © ole toeeecoe ects Pt Bs Us A eae ps Be DAU TE LES bet 1-0 30°84): SSeeeerse 
TAR ete SN Re eae a ei ae 194 = (eee lee oe soe BOAR y ener ee ee 1-2 3327. al <a enee ee 
LOO eNotes has Sic cs RSG Cate eh eRe eles oe eee 158° 9m ees ee 2 Gs menleere sae *3-4 30°30 | aoc 
OD eee eect: vatey h | 2 ees = em | etic ery dll ence erent 13728 Res Bs Se ae eee rere eer eee 
1 ISP ots os Re SER ERS 8 PS ERE ott eee ee yoy oe care ne a) eee ay eee ee rey epee tr eae Be Oe elloierc.a giv ot 
OOS Ree a ea Mlls = se REN tent Baa Sie Eds ee ae 1b O02 Sia ieee ne NobRecondsuit so: cewes Gece. ae eee ects. 
OA PEAR 5, ced. ec Meee A lel tle aah Mateee tinted acters mapa DTG Bea ay Secreta elk hee Rewenrs ceca Search sieve Wa 4 aioe beck [De eases se 
Medicine Hat Redcliff 
AG Be Bran ir ae 181-0 28-0 15-0 D224 0a Nercesreeee: 31-1 G8 sae eee 31°99 Aus edsess 
ON Ge, rayterticione DALSOS Hy Boat ae eal ase hacia VASE AK WD 3) b cies Sees chek 36°8 22-1 1-0 DOOR 5 aes 
1917 Dds ORS |e ere: ine | be roa 25 Ae Que aoe eee ee 42-5 30237 te. dese ee 12580) ° 2 eee 
i KO ES eae G oPleccty oe RNS a) AEE es at Aaa Fee eee BCL. 264° On | dct eke 66-4 D2 Ate eRe ose 88°8" | Saat 
TREY OT ey Dg ee nS LA RE 2 234: Olli: ae 79-1 1327 1 eee eae PACK el aes 
LO ZOU 7 tes Seal Bos Suen en ESS ce ravers) | Fa cee ee noe Me Q2OG* Sie arate tcee es 67-9 Gs 2: le see ee ees 84820 | cere 
TTR Se O'S bees B= 2g el Os sR IWASSOR Wi Poin OA ce 65-7 9-6 0-46 75-76% |. .eoeeeeee 
ODD Wr alee feies |e rennet top) Ay. Si Sl 187 OS Hirt eee 97-9 138 ae a. 105265... 235 ae 
Kop a hei Eee Nei Be cle gay AM UR eT AS 213-4 2 tae 82-9 Sr freee bre O1-0**|. ee 
Oe. Ue a Cis cane ty els elas 2 Stare arene hap Aa om bE Pe RD  e 136°6 8-43 |e aes. oe 14520:. 1. ae 
Athabaska 
TAO Deed ea eae es Oo aici St ers Aa ep Oe el ere | CS Ua nA 143 ALG as tate ee ee 14°38 x. Serene 
TO ee ee Bl Pn cee meee Pe tts oe CeO. ea SEROREMEM key HEL Mena =, Mea AU 1039 Se ee ee 10:9. || .aeesieee: 
PO ects a AEA Se We Ps 07k ices en, Me dae S40 Th oe eee ee 94-0) |e eee 
1 he hye easton ore 4 apm he diem Guat Bee hea Oo 8 aR eT Bich Some al Dts GS ey ee eae Ie rears 216 Nee eee 
tO) 1 Oren tyctot: All ha, Ch) SR I DC IY ELL Sine URS eine na Nea ae 26-1. <1... cca eee. 26 Fe Paes 
TRY PAA DYN i as fa lec eee Ea oe ew baad nf 8 St a ae an eRe thee. ape ge <P a oA oes CRS Pee 44-3 -_|2.. seen 
2 AE We eS WT eee MD oe EY Seca t t ee RE ra a po fo fers geal Reh ee ee A ea pe oe gi 3020 tok sneer 
LOD eet rsa Ral Mersss csc RRA SM, AON Ae Sk Fe a Ae oe ta ig oh Lake Re wall Re RaaNiay cee eRe | 21 Sa es eee 
i LP ee eet ey © all eee ge HO RPG REE» ea a 2 2 al re ey Oe Cele ed re Rone i pelle A as Riedl kr ois ais Aa 19°85] eis 
Dae ete tty re eee hee ead a Rane ESB este tite apr sci bates wtvetuataleterete 1:8): evetetewe rs tect 0:2 TSiD) a5) Seen 
+4 months. *7 months. **Based on 4 months Records. 
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Cities and Towns in the Province of Saskatchewan—Record of Average ‘Daily 
Water Consumption in Imperial Gallons for Years 1915-16-17-18-19-20- 


21-22-23-24 
Per Per Per Head|Per Head] Unac- Per _ Per Per Head|Per Head! Unac- 
Head Head other all counted Head Head other all counted 
ss Domestic} Industrial! Purposes | Purposes for Domestic} Industrial} Purposes | Purposes for 
ear -—— 
Regina ‘ Saskatoon 

OUD eas 55-0 7:5 0-1 G226ysl\. eee eee YE 21-6 13-9 2-2 45-6 7:9 
GWG reise ss sie 66-1 Tce Ale, 5 RAE ee OS Oren eee teeta 21-0 15-4 1-9 52:6 14-3 
iy yan oe Sas 59-2 12-6 0:3 2 ES ee 24-4 15-6 5-8 66-4 20°6 
ONS ee ane 56-9 11-1 0-1 GST AAA oe eo 27-1 (oR 2-4 63-1 16-4 
TO LOE A). oes 42-8 Siu ee mee eee EIN i Dl en hd otal 28-0 16:3 1-9 64-1 17:9 
LO 2D ercpsre ts < 48-9 9-1 *0-9 DOACUL tates Eateae 29-4 14-3 6-1 74-1 24-4 
OLA eerie res 49-6 10-12 2-1 62-56 0-74 29-5 20-3 1-05 72-05 21-2 
NO DDF ELM. O20 59-2 12-6 2°5 VASO AS eke ch, : 31-0 23-6 1-5 78-4 22-4 
2S See s. 61-7 14-5 2-0 VASOUD Ha ee noe 28-8 20-8 1-5 71-0 23-1 
NODS eet eee os 65-1 9-7 1-5 76-7 0-4 27-9 19-2 2-4 69-3 19-8 

Weyburn Estevan 
TOTS EAS. has Ve 4 wile den state 0-4 AWésteyy Bieta ea Hee 9-5 7-1 1-5 18h Bikese Se eee 
TOTO aes G92 Wes. aes 0-3 TCO ey ea ee 8-2 5-7 1-0 1410) ee ae eae 
OL a ENA ae SLUM We Palen See S Bateiet | Ae ae on SOB era ee 9-7 5:5 4-3 1.0/6.7 Loe wo eee 
1 Ree cane IX Cr S| etre Si Sate aan D Gama ose nese 9-3 0-7 oR WAP belies SOR ota 2 
TOTO Reese ct Rota al I9 gsgen geen A RRL Pepe Gare PASCINE wil See meta 9-6 PONE Illa e are cls cecte BOF al eves ANS oer = et 8 
LO QO A acters: 3 OU Zaks MEAN Ese | Haas fe ohek 30 Dee ear cers 9-3 Se Ses anata ae TS S(0% | eect 
EO DED thee mane econ A RI es |e Are 1 ee ee Dial De || ceaener at tees 6-1 4-7 2-0 12 St ples 
LO ete ene | ends Sl See eed dattias o eMie ates LY oe: as | as Be 8-5 6-4 2-9 LiieQe NEE ee aes 
ODS RNm et SN ee OR ON en res tye edaant bites GSO Sel aeite tee 8-6 10-8 1-4 PAV WV oe 
JME 68 Siesicirace td [ase BAe yer Ea ee el ears a ee SR SE'S al see Fae ge ee 9-2 6-1 | 2-9 LS 2h centers 

Moose Jaw North Battleford 
1G HG St cepa 24-1 LBs wei Sak vere DSiiaeile ey. fea 6-6 ee 2-7 14:8 4-2 
NOG tee 35-2 VE Vien! [i sae asain CA Tl Eye || eemeea ects 9-5 2-0 4-9 22-7 6-3 
POLE Lost 45-8 DS Salty flee ve Sag HOW) i Pico garam ea a 10-2 PAD, 4-0 23-1 6-7 
OS eee et in 31-6 d Hance, Wem | ial es A (a0 Delt cclnaciehe ses 10-0 4-8 3-0 26-3 8-5 
1 OH 8 RR ae ea 24-8 g Uahea Lial | Aetie ass Ay Ale SOOT eter tars Ii hogs 1-6 4-4 29-7 12-2 
HOD s Sar kak eye: 24-5 Teh ee | eet ee Se sete Wa 6 cate coac 11:3 5-8 5-9 34-0 10-9 
NOD Peeee pie, 2 30-9 3-9 6-2 CSO ae oe 9-7 2-8 2-9 26-7 11-3 
VO Zoe Nes 1. 34-8 OsiQie eee Mex 438) slit dames whee 11-0 2-8 4-3 34-1 15-9 
Og S se naenine ee 34-9 OAs Cee 2, 443 anil eae se 11-3 1-6 4-4 25-0 7-7 
1 OPA: ie aerate 36-5 Ss Qeliaeeeee oct BAO Walle Me. esi t 10:8 2°3 3°7 33 °4 16-6 

Kamsack Kindersley 
IND) RRO tae Te eRe een INT. alesdrata. wea sc cneccve eee dic bil isis sue here a | Gna sielecetaia le 4-9 8-4 1-6 i ae 
ROG Re OA ae ee eae ee... oS Les ere SES, eR Ss 5-5 DA Nes} 0 || See ee 32200 bles eetaene 
Wc eld b vita ntleee eee STON ORL Seen | Ree Nl eee Cen Cee (kOe 5-8 PCE, it ee Sane UDA aon nee ee 
OS ees aac 31-6 lO iol ot cee tiepaee Rema OG or Eee 7. Aaa 6-0 HOM ll ee dee ote LA OW See ete hes 
TU | Beloa'a <x ull Oi oiches © CCONEULS GOR CaM CREO et Stern eres Rae A ihek Waa keine Reale eet ree 7 Ses lips Ree eae 
2 eee ne eres es (MR Se ee ee Io! ley ote, evcnslairaichelbereiaka toa ser aus 6-9 iW Gi AE tera e's Zs Ofer, aa eeeeretats 
CD ane 5 50-4 CoA O OR hae Stel ct GEDEO ALA cad eae 8-5 RECON lien A BEE oo Oo TOOL ARS saee ens 
2 Ohara 2S ae 50-3 GOOS OMe eee ay HOADAG? ee See 10-1 ligeea N28 Sear a 22245 | etek eee 
TOUR ys 5 aaa 27-3 291-5 58-6 478-5 101-1 1 Poca ite iat cl (ere dhl Sa aA ie NOS a em Ai oe Sel 
ODA ee |r: 24-8 194-4 6-3 394-2 LES Syed Mee Tee. eed ae ee oll. Pas ots stort 1150 jlteseck pes 

Prince Albert 
TRL coma tteragiliGo oot oo, ences CARRS Rua aIea I eRe IP Berea Re os a; aria eo fe La Vo a 83705) ie eee 
OE eal oer 1B Clie. EL eebla DERE BS OEE eas Lee ie Dee tae noes an or ae 20-4 23-2 1-9 69-6 20-1 
Te ee | So en ee Bo ST eins «Man che ihn apetaa Soe a agver eee G 22-8 27-1 1-6 70-0 18-5 
OAR Mee. |I6 Fara Sear ee rete oD fae rR a his otelerddd Sade otainle bib. geoetde Re eas 24-2 28-7 1-5 65-4 11-0 
| 
“*10 months, 
SURVEYS 


RESERVOIR RECONNAISSANCE 


For the purpose of locating suitable sites where water could be economic- 

ally stored in the foothills for irrigation and other purposes, a small party was 

placed in the field to examine the headwaters of all those streams between 

Calgary and the International boundary which had not been previously investi- 
224724} 
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gated. The streams examined were the Castle and Carbondale rivers with 
such tributaries as Pincher, Canyon, Mill, Gladstone, and Link creeks; the 
Crowsnest river including Todd creek; the Oldman river including such tribu- 
taries as Callum, Racehorse and Dutch creeks, and the Livingstone river. The 
actual time spent on these investigations was 109 days. 

While a number of small sites were located the result of the investiga- 
tion was disappointing. The only storage site on Pincher creek is the one about 
2 miles above the town of that name, which had been surveyed by the depart- 
ment in 1920. No suitable sites were located on Canyon, Mill, Gladstone, or 
Link creeks. On the Castle river no sites were located other than those already 
surveyed by the department known as the Castle and Canyon creek sites. 

On the Carbondale river 1 mile above its junction with the Castle river 
a good dam site was located but, owing to the fact that the river falls very 
rapidly here, there is no basin of any considerable size in which to store water 
A dam at this point with a maximum height of 125 feet would have a crest 
pee of 400 feet. Such a,dam would back the water up for a distance of only 
24 miles. 

A possible site was located on the Crowsnest river in secs. 25, 26 and 27, 
tp. 7, rge. 2, W. 5th mer. A very careful reconnaissance was made of this 
site from which it has been determined that the cost per acre-foot of storage 
would be about $35. This is considered excessive. No other sites were located 
on this river with the exception of Crowsnest lake at the summit. The develop- 
ment of this site would flood out the Canadian Pacific Railway and the main 
highway, both of which closely parallel the lake shore. 

On Todd creek a small site was located in sec. 30, tp. 9, rge. 2, W. dth 
mer. About 500 acre-feet of water could be stored in a small lake adjoining 
this creek, by a diversion from the creek. This site would be of some value 
to private irrigation schemes along the creek. 

The only site on the Oldman river is the Gap” in the Livingstone ridge 
just below the mouth of Racehorse creek. ‘This site has already been sur- 
veyed by the department. No sites were located on Callum, Racehorse or 
Dutch creeks, or on the Livingstone river. 


Reservoir DETAIL 


A party consisting of 9 men was employed to make surveys of a number 
of reservoir sites at the headwaters of the North Saskatchewan river. Com- 
plete surveys were made of what have been called the ‘‘ Whirlpool Site” in 
tp. 35, rges. 18 and 19, and the “Gap” site in tp. 39, rges. 14 and 15, both on 
the North Saskatchewan river W. 5th mer. In addition to this, some work was 
done on what has been called the Cline River site in tp. 37, rges. 19 and 20, 
W. Sth mer. It was early determined, however, that this would not be an 
economical development and the work was abandoned. 

Whirlpool Site—A good dam site was found at the Whirlpool, offering 
natural spillway facilities at some distance to one side of the main river chan- 
nel. It is estimated that by constructing a dam with a maximum height of 165 
feet it is possible to impound 335,302 acre-feet of water at a cost of $1,999,372, 
or at the rate of $5.96 per acre-foot. The estimated cost is based on a rock fill 
dam with a crest length of 1,150 feet.. The flood water is disposed of by means 
of a concrete spillway 1,550 feet in length with a maximum height of 37 feet. 
The flooded area is estimated to be 6,100 acres of which 2,150 acres 1s covered 
with marketable timber. 

Gap Site—Two dam sites were surveyed at “The Gap.” ‘The lower one 
was investigated for a dam with a maximum height of 155 feet and crest length 
of 1,650 feet. This would impound 219,680 acre-feet of water, the flooded 
area being 4,130 acres. The upper site was investigated for a dam with a maxi- 
mum height of 147 feet and crest length of 2,800 feet and would impound 
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283,360 acre-feet of water, the flooded area being 4,177 acres. No. natural 
spillway facilities exist at either of the sites so that all flood water would have 
to be passed over the dam. 

In order to provide for the flood waters of the North Saskatchewan river 
which at this point is estimated to be about 92,000 sec.-ft, it would be necessary 
to construct an overflow weir for the full width of the stream at either of the 
sites. Such a structure would be extremely costly and for the amount of 
water impounded could not be considered economical. 


OPERATING IRRIGATION PROJECTS 
THE CANADIAN PACIFIC RAILWAY COMPANY 


Western Section—tThis project diverts its water from the Bow river on 
Sec. 18, tp. 24, rge. 1, W. 5th mer. just east of the city of Calgary, for the irri- 
gation of 218,980 acres, practically all of which are occupied. 


The 1924 operating season was the seventeenth for this section and although 
progress from an irrigation standpoint has been slow, improvements in farm- 
ing methods have been noted and the project as a whole is making steady 
progress. LHarly rains gave the crops an excellent start, but the delayed July 
rains and the hot winds in the early part of that month did much damage. In 
spite of past experience with similar conditions, the farmers failed to prepare 
for irrigation until it became too late to apply water beneficially to all their 
irrigable area under crop and, as a result, yields were’ greatly reduced through- 
out the district. During the 1924 season 24,297 acres were irrigated, an increase 
over the 1923 area of 21,223 acres. To this area 342,715 acre-inches of water 
were delivered, representing an average depth per irrigable acre of 14.1 inches. 
The number of actual water users during the season amounted to 881, which is 
a considerable increase over previous years. ‘The principal irrigated crop was 
wheat, which represented approximately 70.7 per cent of the total irrigable 
area. Other crops grown included oats, 5,040 acres; barley, 1,436 acres; hay, 
2,098 acres. The following table shows the areas in crop on water-right lands, 
the yields obtained and the market price at time of harvest:— 


Crop in Total per Unit Total 
acres yield acre value value 
$ 

int Cee GI; ic ke dake BAYS a cee 155, 000 2,170,000 B 14B Teo 2,712,500 
OST ae ae A Fe Oe 0 35, 000 1,050,000 B 30 B 0-40 420, 000 
TES ete oka: Ee ee. as a are 5,000 100,000 B 20 B 0-55 55,000 
eee. era oo dks abheres seals’ 1,000 15,000 B 15.5 1-00 15,000 
res 5 many: ay, bo Saas. eee 500 2,500 B 5B 1-80 45,000 
Sy ene, RPT Rr os. scale See encase A 5, 000 §, 0005 had 10-00 50, 000 
ner teOC. team es OR oe 10, 000 12,000 T 12 6-00 72,000 
BEN TEOWOrS, awe tes lle be Moke at 400 2,000 T ea 3-00 6, 000 
tay SM Mn. wicaistcde ahead ees Ve 400 800 T Bik. 3°00 2,400 
PAE ALOCR o/s. eRe eid ace fake ret Se eer 300 22,500 B tei 5: 1-00 22-500 
212,600 3,400, 400 


B = bushels. = tong. 


The very considerable advance in price of all grains at the close of the 
1924 season, compensated to a great extent for the reduced yields, resulting 
from delayed irrigation. The average value of the yields from the water-right 
lands amounted to $16.09 per acre, and from the non-irrigated lands practi- 
eally the same. In 1923 the figures were $17.09 per acre from the irrigated 
and $11.83 from the non-irrigated lands. 
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The average precipitation at Strathmore during the growing season com- 
pared with the 1923 season is given hereunder:— 


Mean 
average 
Precipitation for 12 Mean 
Month in inches years at | temperatures Remarks ‘ 
———_—_————| Strath- |——————_——_- 


1923 1924 more 1923 1924 


oy gt Ay ON ee +e A ee 0-85 0-81 0-99 38-501 37-05 Precipitation for 1923-24 are averages 


eer db tose es 4.27 0-67 1:99 | 49-60} 51-38 | of 8 stations scattered throughout 
MULTI We vc bee ek tn 2 5-13 4-17 2-72 54-00 54-13 the district. 
JOlyG eth s.cac intr abe 2-62 1-49 2-09 62-30 63-30 
Ba iat: POR pay SPM te tn 8 Get 1-95 2°31 2:19 59-45 58 - 00 
14-82 9-45 


The period free from damaging frosts covered 112 days. Water was turned 
into the system from the Bow river on April 30, and closed down on October 
18, 1924. ; 


Eastern Section.—This project which also diverts its water from the Bow 
river at the Horseshoe Bend dam on the Blackfoot Indian reserve in tp. 21, rge. 
19, W. 4th mer. has now ‘been in operation for 11 years. It has a total irrigable 
area of approximately 400,000 acres, of which approximately 120,000 acres 
have already been disposed of for settlement. The area actually irrigated 
during the past season was 84,200 acres as compared with 42,928 acres in 1923— 
an increase of 41,272 acres. Some 171,481 ‘acre-feet of water were delivered for 
the irrigation of this area, representing an average depth of 2.03 feet per acre. 
The number of actual water users was 733, a decrease of 76 compared with 1923. 
The principal irrigated crop in this section was wheat which represented approxi- 
mately 47 per cent of the total crop area. The following table gives the cropped 
area and yields received and the unit prices for thé past year:— 


Unit 
Crop Area Total Yield value at Total 
in acres yield per acre harvest value 
$ = cts. $ 
Wlicatay. <a. 5 Sea tee ets 41, 664 549,176 B 13-2. B 1:35 741,387 
Qaitainnaeranbiks rata eee ee Le} 12,939 295,015 B 22-8 B 0 43 126, 856 
Parley ets oe See eS eae 5 6,499 127,048 B 19-6 B 0 59 74, 958 
Bileixy yee Wits ea eons 5 Suk, Renta 2,183 18,501 B 8-5 B 2 00 37, 002 
Bak Cee i vec eee TL 125 625 B 0-5 B 3 60 2,250 
Alfalfavséed.: ( (RR): hac te ME od Hoan 4,010 5,380 B 1-35 B 18 00 96,840 
Del eth sae Aakc ee ae ess cto 118 275 B eso 1 01 278 
Alfelig ao eou OU ba. cntea ate men ce ace 10,071 20,446 T 2-04 T 8 00 163,568 
VN Es er Re hell, Jor ee Sees cetera s 7,916 6,905 T 0-87 T 8 00 55, 240 
Sun flowers. SiGe Al odbc pees 40 106 T 2-65 T 7 00 742 
GTI. Fade Ie DI ee 393 681 T 1270) 8 00 5,448 
OCRLOCS. Never itn cee ane Ae wetter 79 272 T 3-45 T 30 00 8,160 
Mie wralfaliat \ieecth.s vate tote ee 2,157 352° T 0-16 T 8 00 2,816 
Garden roots, ete... 5.0.5.4 Pe ha 418 eal 1-00 T 19 20 8,006 


B = Bushel. T = Ton. 

As mentioned in last year’s report on this project, a number of farmers 
in this section have gone into the alfalfa seed industry and have established 
an up-to-date seed cleaning plant at Brooks. The registered seed from this 
plant has had a very ready sale at prices which have been profitable to the 
growers. : | 

The company has again expended considerable sums on repairs and better- 
ments during the past season. One of the largest items of expenditure has been 
in connection with drainage ditches for surplus surface irrigation water and 
spillway channels. 


Mvt 
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There were 123 days free from frost at Brooks during the year, from May 
9 to September 24. The total precipitation at Brooks for the twelve months 
was 9.96 inches, of which 7.57 inches was received during the growing season, 
made up as follows: April, 0.28; May, 0.99; June, 1.53; July, (1.20; August, 
2.59; September, 0.98. 

The company has undertaken a number of valuable experiments in 
various parts of the section with a view to relieving alkali and seepage con- 
ditions. In ‘this connection approximately 50 quarter-sections have been under 
review during the season. An interesting experiment is being carried out on 
the company’s reservations at Brooks and Cassils. Areas of valuable land in 
this vicinity have been damaged by the rise of alkali and an attempt is being 
made to reclaim these lands by two different systems. These operations consist 
of under-drainage and flooding. Level checks and sloping checks have been 
prepared and water is kept constantly ponded on the level checks so that the 
alkali in the soil may be dissolved and then carried down through the drains. 
The idea with sloping checks is to be able to quickly flush off the surface with 
large heads of water and carry off some of the surface salts to the adjacent 
surface drains. 


Lethbridge Section —This project diverts its water from the St. Mary river 

in sec. 36, tp. 1, rge. 25, W. 4th mer. The area under water agreements at the 
close of 1924 was 74,658 acres of which 71,700, or 96 per cent were irrigated. 
The area which is at present recelving water is 83,500 acres and includes leased 
and rented lands for which no water agreements have been filed. The average 
per acre value of the crops raised on the irrigated lands during the season was 
$26.53, as compared with $18.81 in 1923. These figures have been obtained 
from the area actually cropped and exclude 20,758 acres of irrigated pasture 
lands, leaving a net area of 50,942 acres of water-right lands under crops. The 
average per acre value of the crops raised on the non-irrigated lands in the 
district was $20.78, as compared with $16.30 in 1923. The total value of the 
crops grown on the water-right lands is estimated at $1,351,545 and at $345,580 
on the non-irrigated lands. There were 940 actual water users during the season. 
Water was turned into the system on April 26, and the system operated con- 
tinuously until October 22. 
The average per acre yield of wheat in 1924 was 20.13 bushels, as compared 
with 28.9 ‘bushels in 19238. In spite of the low yields from the irrigated lands 
due to late and insufficient applications of water, they produced nearly 9 
bushels per acre more than the dry lands. This increase is equivalent to approxi- 
mately $12 per acre in favour of irrigated lands. A summary of the areas in 
crop, the yields obtained and the market price at time of harvest is given here- 
under :— 


| Average Unit 


Crop Area Total yield value at Total Value 

in acres yields per acre harvest value per acre 
Pea + sects $ =e 
WIGA Cher anebaciges beads cat d 17, 365-51 349,526 B 20-13 1 35 | 471,860 10 rt bl 
Ue oes Se ae Pad 4,379-86 165,505 B 37-80 0 50 82,752 50 18 89 
TST LOVE RRRE ole ar inescenere ms 2,719-00 74,312 B 27-33 0 75 55,734 00 20 50 
j SIE aia te, ne i i 872-00 11,278 B 12-93 2 00 22,556 00 25 87 
EVialacrpae Meee, 12,513-76 27 256 T 2-17 10 00 272,560 00 21 73 
Now; alfalial dia in. sca fretess 444-00 oy ab 0-58 10 00 2,570 00 5 79 
Wiles tas Ss RRR ear Ade,» 2 18-00 675 B 37-50 1 10 742 50 41 25 
DLADVOLNY shpat eons 6, 610-05 7,454 T 1-13 13 00 96,902 00 14 66 
Alfalfa and timothy...... 661-00 1 20072 1-87 10 50 13,009 50 19 $3 
Green feed............... 1,785-40 2,599 T 1-46 10 00 25,990 00 14 55 
Beas 66 cr ee Phen ee 1, 617-30 1,953 T 1-21 11 00 21,483 00 13-28 
PUITMLOW OTS 35 fio orice 79-00 758 T 9-59 5 00 3,790 00 47 97 
CT AR Pag ee on a A 284-75 P48 Nas 7-98 6 00 13,626 00 47 85 
Cy sepals Al A ia 26-00 830 B 31-92 3 00 2,490 00 95 77 
Potatoes. y.. ; BEer at 978-80 3,605-43 T 3°68 26 00 93,741 18 95 77 
Sugar beetsand other roots 88-75 Olin 10-30 8 00 7,336 00 82 66 
MBLUOD ClUCkK.. st chet ee co 469-00 21140 L 5-84 60 00 | 164,400 00 350-53 
SL OGAIB.s neues care PU clea etree Rey AB | teat anima disrass Keays cl haa wae se 1,351,542 78 26 53 

B = bushels. T = tons. 
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With the moisture carried over from the previous fall and with the light 
May rains, the crops generally made an excellent start; in fact throughout most 
of June there were no indications that they were suffering. Towards the end 
of June, however, the general conditions changed rapidly. With no reserve of 
moisture in the soil it only required the few hot days of early July to cause 
damage which subsequent irrigations could not repair. The rainfall in inches at 
Lethbridge during the growing season was as follows: April, 0.56; May, 1.17; 
June, 3.82; July, 0.54; August, 2.91; September, 1.46; equal to 10.46 inches, 
the total for the year being 16.0 inches. The period free from damaging frosts 
extended from May 13 to September 26, equal to 136 days. There was no 
serious damage caused either from hail or pests during the season. 

There has been an appreciable increase in live-stock during the past year, 
and this is particularly noticed in the numbers of dairy cows and sheep recorded. 
Beekeeping has also made promising headway, the 1923 returns showed 263 
colonies whereas the 1924 returns show 781 with a honey crop valued at $10,475. 

In addition to the usual maintenance and repair work the company under- 
took the reconstruction of their main diversion headworks. The new works 
consist of 6 radial sluice-gates and 4 headgates—each 14 feet wide, set in a new 
pile and timber structure 110 feet down stream from the east end of the existing 
dam. These works will eliminate the oldest section of the weir and the existing 
headgates, intake and wastegates. Work on the new structure was commenced 
in August and continued until December 15, when severe weather conditions 
necessitated closing down. ‘There still remains about 6 weeks work to complete 
the scheme of improvements as at present outlined. The cost of the improve- 
ments at this point has been estimated at $85,000. 

Improvements were made during the season on the outlet channel of 
Molloy lake, which forms a collecting basin for the surplus waters of the Coal- 
dale and east laterals and the spillway of the Cameral lateral. About 44 miles 
of drainage canal were excavated. On the main canal earthwork construction 
has been undertaken at points where banks required raising and strengthening. 
In addition to the regular repair work on structures necessary for efficient 
operation a number of structures have been renewed; these include service 
wastegates, drops, bridges and culverts on laterals and steel gates on main 
canal. ~ 

On lateral canals and spillway channels some 10 miles were cleared of silt 
at a cost of approximately 12.6 cents per cubic yard. 

The increase in the number of dairy cattle throughout the district has 
resulted in a movement to build a cheese factory at Coaldale. 


TABER IRRIGATION DISTRICT 


This district obtains its water supply from the St. Mary river through the 
works of Canadian Pacific Railway Company’s Lethbridge section, formerly the 
Alberta Railway and Irrigation Company. The 1924 operating season was the 
fourth since construction. The district contains a total irrigable area of 17,249 
acres and is operated and managed by a secretary-manager who is assisted 
during the season by two ditch riders. Other labour in connection with the 
maintenance of the system is engaged from time to time as required. 

This district has made steady progress since its formation and has met 
all its obligations. The operation and maintenance charge during the past 
season was $1.50 per irrigable acre, which also covers the annual charge for 
~ redemption of the bonds. 

During the 1924 season 13,051 acres were actually irrigated—which repre- 
sents 75.7 per cent of the irrigable area and is an increase over the 1923 
area of 9,426 acres. The number of farm units receiving, water was 122, with’ 
an average area of 196 acres. A total of 33,159 acre-feet of water was delivered 


Water Power and Reclamation Seryice 57 


into the system and of this amount 12,475 acre-feet were used during September, 
October, and November for fall irrigation. The highest monthly use being 7,535 
acre-feet, delivered in October. Water was turned into the system on May 9, 
and closed down on November 4, owing to ice conditions. 7 

The crop returns for the year are not as satisfactory as might have been 
expected from the amount of water diverted into the system. This was partly 
due to the fact that most of the farmers are attempting to develop holdings 
much in excess of the area considered economic under irrigation conditions. Most 
of the land needs some levelling before the water can be properly applied and 
much greater ettention should be given to the proper location and spacing of 
the farm ditches and laterals. Weather conditions over a great part of the area 
were also unfavourable. A summary of the area cropped, the yields received 
and unit prices at harvest is given hereunder:— 


Average Unit 

Crop Area Total yield value at Total Value 

in acres yields per acre harvest value per acre 
$ 5 ete: $ $ cts. 
Wien ated ane te  oee lee, 9,173 121,400 B 13-2 B 1 35. | 163,890 00 17 86 
ata MMO. tax. dol: 1, 542 46,427 B 30-1 B 0350} | ) 23, 213650 15 05 
othe ee ee 1,048 21,912 B 20-9 B 0:75 | 16,434 00 15.67 
PLAN mA aa pete le, 75 150 B 2:0 B 2 00 300 00 4 00 
Pa liS TS PMR DTS. 1,359 3,106 T 280) 10 00 | 31,060 00 22{00 
New alfalfa........ = PEPE oy) ae ApS Berets Ae, ROR apie ie ARINC = EOE ea ee eR ie NR 
+ KODE ace eee 39 496 B 12:70 B 1 10 545 60 14 08 
LL Tso ey 4 eh po® Renee aan eee 189 204 T 1:08 T 13 00 2,652 00 14 04 
RPE OCH et it crs ofl sine 687 982 T 1-40 T 10 00 9,820 00 14 30 
HE heuer ae) lng met dy Alene 176 200 T 1-10 T 11 00 2,200 00 12750 
Peratorss i eatih ak AGG 36 166-56 4-60 T 26 00 4,330 56 120712 
OLAS ttn cere DO reenter Sis he, a tigece Meat oter aa ell Ena sage inonss cei s 254,445 66 17 48 
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The acreage in corn has increased from 12 acres in 1923 to 126 acres. This 
crop was generally used for hog pastures and no information as to the per acre 
yields is available. Experiments were conducted by a number of farmers in 
growing sugar beets. Alfalfa growing has made very satisfactory progress, the 
total acreage now being 1,584 acres, as compared with 900 acres in 1922. Con- 
siderable interest has also been taken in the growing of alfalfa seed, some 10,000 
pounds being threshed during the past season, as compared with 400 pounds 
in 1923. 


The hog-raising industry has made commendable progress during the past 
year. The number reported in the district at the end of 1924 was 3,396 as 
compared with 989 in 1923, and 1383 in 1921. 

The farmers in this district appear to be fully alive to the value of organi- 
zation and of the benefits of community service. A Farmers’ Institute and a 
Farm Development Board have been formed to solve the many problems incident 
to irrigation farming. Regular meetings are called and speakers obtained from 
outside the district from time to time to give advice and direct the efforts of 
these respective organizations. 


At the request of the district officials an investigation was made during the 
month of October for the purpose of reclassifying certain parcels of land in 
the present district and extending the district to include some more suitable lands 
immediately to the south of the town of Taber. It was found quite feasible to 
make such an extension and the question is now under consideration by the 
department. 
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CANADA LAND AND IRRIGATION COMPANY 


This project diverts its water from the Bow river in sec. 31, tp. 21, rge. 25, 
W. 4th mer. There are some 580,250 acres of land originally acquired by the 
company of which approximately 202,640 acres are irrigable. 3 

In April, 1924, the water users were officially notified by Mr. E. J. Bennett, 
of Toronto, who had previously been appointed receiver of the Canada Land 
and Irrigation Company, that the company would be unable to deliver water 
during the 1924 irrigation season. The appointment of a receiver was the 
result of action taken in England by the holders of the prior lien debenture 
stock issued by the company. The seriousness of the situation created in so 
far as the water contract holders were concerned was realized by the depart- 
ment and arrangements were soon under way to give whatever advice and 
assistance was necessary to the farmers affected. The contract holders of the 
Canada Land and Irrigation Company and the water users of the New West 
district being equally affected by the cessation of operations, formed what is 
now known as the Amalgamated Water Users’ Association and drew up the 
necessary Articles of Association and Memorandum of Agreement. Owing to 
the serious condition of some of the major structures and a portion of the main 
canal and in view of the necessity of supplying 'these settlers with water, if they 
were to remain on the land, it was decided to extend a credit of $20,000 to a 
duly accredited representative of the settlers within the tract, such credit to be 
guaranteed by the Government on the understanding that all sums advaniced be 
expended on necessary repairs to the existing works. It was also arranged that 
all vouchers in connection with such expenditures be approved by an officer 
named by the Minister of the Interior. The funds which were thus made avail- 
able were expended mostly on the construction of a large metal flume on the 
Little Bow section of the main canal att a point where serious trouble was being 
experienced from sliding ‘banks. | 

The operation of the project from lake McGregor reservoir to the irrigated 
lands was undertaken by the Amalgamated Water Users’ Association and very 
satisfactory service was given as soon as the necessary repairs had been under- 
taken. The charges made for the operation and maintenance service which 
was thus improvised was on a basis of $1.25 per irrigable acre to the water 
contract holders of the Canada Land and Irrigation Company and $1.04 to the 
water users under the New West irrigation district. ‘The difference in the rates 
charged being due to the New West district taking delivery of water at the 
district’s headgates and distributing it independently of the Water Users’ Asso- 
ciation, whereas the higher rate charged the settlers of the Vauxhall unit 
included distributing service. 

In spite of irrigating under adverse conditions, as regards facilities for 
operating the canal system, together with a season of restricted rainfall, the 
farmers under this project harvested crops which compare favourably with those 
of other projects. Owing to unavoidable delays in the repairs to the canal 
section between lake McGregor and the Little Bow reservoir, an acute shortage 
of water was experienced in July which seriously set back the growing crops and 
materially reduced the yields. The records of rainfall in inches at Vauxhall 
from May to September were: May, 0.34; June, 1.10; July, 0.46; August, 2.86; 
September, 0.71; a total for the period of 5.47 inches, as compared with 12.31 
inches for the same period in 1928. The frost-free period extended from May 
30, to September 25, or 118 days. With the exception of the first 2 weeks in 
July when high temperatures with strong southwest winds rapidly 
exhausted the available supply of moisture, the season generally was favourable 
for growth providing irrigation was intelligently practised. Very favourable 
weather conditions prevailed during haying, with the result that alfalfa and 
fodder crops were put up in good condition for marketing. On the irrigated 
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lands there were 10,094 acres cropped of which 9,730 acres were irrigated, as 
compared with 10,373 acres ‘cropped with 6,815 acres irrigated in 1923. The 
total estimated value of the crops grown on the 10,094 ‘acres was $242,549.30, 
which represents an average per acre value of $24.03, as compared with $20.41 
in 1923. The per acre yields were lower than those of 1923, but in view of 
existing conditions the district has made satisfactory progress. The general 
higher market values obtaining in 1924 more than offset the returns received 
from the larger yields of the previous year. A summary of the cropped area, 
yields, and values for the past season is shown in the following table:— 


Average Unit 

Crop Area Total yield value at Total Value 

in acres yields per acre harvest value per acre 
> @©cts $ $ cts 
We Oa bert Seg mica ite ges ow 4, 763-32 84,012 B 17-64 1 35 | 113,416 20 23 81 
OTS CORRE AG re St es 1, 279-76 47,997 B 37-50 0 50} 23,998 50 18 75 
EAM end SS cso sh 1, 280-59 30,198 B 23 - 60 0 75 | 22,648 50 17 69 
POTATOES. 25 docks thon. < s 79-00 vee ig Ol 166-00 090} 11,808 90 149 47 
SALES RTS Org ee en 1,914-33 5,452 2°85 10 00 54,520 00 28 48 
PENTHOGNI..6 5.2 e aes ce. 25 24-00 3011) 1-50 13 00 468 00 19 50 
RxPeen [60C moe Oe. Ges < 2 175-34 208 T 1-19 10 00 2,080 00 11 90 
COIN; SWESt i ceval nf us ons PAU LE | er was tr Gre. GER OB oP OR ar ee 100 00 50 00 
OCH -BUAIOS ee oY bie aos 62-00 704 T 11-40 6 00 4,224 00 68 13 
BMITARIDCOCTSs camcmihs cess 3-50 35 'T 10-00 SOO Vie. eawtsk cheat ee ee 
ALIANT A BEE 444 dt as ok 102-00 8,000 lbs 78-43 O40 nis scdte alia nae Aaa 
PSCAR HORSE ited ote SEW yeti ek rH Din lic Ciena coc atateaat te kane Lene ai ecale faa Rta ak pars fo o> «cin mh aS TE Dee a 
| SETS Aas Dg ee a 6st EEDA Fi BR ee 2 2 ie Ny Setar 20 00 7,335 20 20 00 
Petuck arden aes: ick. Sis OO el reereea a sen Ue ta eee EURE 50 00 1,950 00 50 00 
PL Otal Sesto ev rer: Eat, | Del eee ct cicliescrecRocerg Ropenarareranin ne alee i bn aaa ac © 242,549 30 24 03 
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It is interesting to note in connection with the live stock industry in this 
district that some 8,500 head of sheep and 750 head of cattle were brought 
into the district during the fall for winter feeding. This will simplify the 
marketing of a large portion of the district’s surplus fodder crop. 


LETHBRIDGE NORTERN IRRIGATION DISTRICT 


This district diverts its water from the Oldman river on the Peigan Indian 
reserve in tp. 8, rge. 27, W. 4th mer. The district covers an area of 220,000 
acres, of which 105,012 are irrigable. As outlined in last year’s report, the 
damage wrought by the June, 1923, flood was not repaired until September 
30, so that water was not available for the 1923 crop; 6,963 acres were, how- 
ever, fall irrigated, which was beneficial to the 1924 crop. During the past 
season water was turned into the system on April 10, and ran continuously 
until October 23. Of the water diverted 12,000 acre-feet were stored in Keho 
Lake reservoir and will be available for a large territory in the eastern end of 
the district should it be required for early spring irrigation. At the beginning 
of the irrigation season many of the farmers were unprepared to irrigate and 
at the request of the district officials some assistance was rendered by the 
department. Between May 26, and June 25, 7 engineers were assigned to the 
work of surveying farm laterals. Although these engineers spent from 6 to 14 days 
in the district and during this period staked out farm laterals for 103 quarter- 
sections and advised the farmers as to the proper methods of irrigating their 
lands, very few were prepared to make the most efficient use of the water. 
‘The area actually irrigated during the season was 45,016 acres according to 
the annual return submitted by this district, and of this area, 29,991 acres were 
irrigated during the growing season. During the fall months many farm lat- 
erals were constructed throughout the tract and water applied to 15,025 acres. 


60 3 Department of the Interior 
The soil types which prevail in this district will usually retain moisture so 
applied for the benefit of the next season’s crop and thereby enable the farmer 
to proceed with his seeding and the preparation of his land and lateral systems. 
In this manner his first irrigation can often be safely delayed until well into 
June. 

The principal crop grown in this district during the past season was 
wheat, of which 15,841 acres were seeded. The crop grown, with the yields 
obtained and their per acre value, are given hereunder :— 


Average Unit 

Crop Area Total yield value at Total Value 

in acres yields per acre harvest value per acre 
$ = ets $6 ots $e Cts 
WWalae st Ueterenct sacle here ee 15, 841 210,537 B 13-3 1 35 | 284,224 95 17 95 
OE ee pale ped SRS | 2,246 52.000 1b 23-0 050; 26,169 50 11 65 
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la Aran. See an 2 244 1,638 B 6-7 2 00 3,276 00 13 40 
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Mugar Deets.s.¥e cnt. e tases 2 1522 8-0 8 00 122 00 61 00 
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The district’s operating organization consists of a project manager, a sec- 
retary-treasurer, 1 accountant, 1 hydrometric engineer, 4 watermasters and 
20 ditch riders, other labour is hired from time to time as required. ‘The dis- 
trict rate for the operation and maintenance service for 1924 was $1.48 per 
irrigable acre. Other charges levied to meet the bonded indebtedness amounted 
to $3.77, making a total per acre charge of $5.25. 


UNITED IRRIGATION DISTRICT 


This is virtually the first year of operation for this project. The works 
were completed in August, 1923, and a little water was used for fall irrigation, 
which should be considered as part of the moisture requirement for the 1924 
crop. The district diverts its water from the Belly river in sec. 13, tp. 3, rge. 28, 
W. 4th mer. and contains some 36,150 irrigable acres; 5,264 acres, or only 14 
per cent of the total, were actually irrigated during 1924, which represents the 
area upon which land preparation has been undertaken and farm laterals con- 
structed. The individual holdings in this district are far too large and steps 
have already been taken to dispose of much of the surplus by renting and in 
a few cases by sale on a crop payment basis. 

Water was turned into the system on May 1, and with the exception of a 
temporary shutdown from June 9 to 16, the system was in operation until 
November 3. During that period a total of 18,777 acre-feet was diverted 
from the river. The precipitation during the growing season as recorded at 
Hillspring was 16.33 inches, made up as follows: April, 1.05; May, 4.66; 
June, 6.34; July, 1.50; August, 1.90; September, 0.88. The generous rainfall 
received during May and June undoubtedly retarded activities towards prepara- 
tion for receiving water for a July irrigation, which would have been bene- 
ficial as the first 3 weeks of that month were very hot and dry with damaging 
southwest winds. The major crop was wheat which gave a per acre return of 
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$41.69 on irrigated land. A summary of the crops grown on the lands actually 
irrigated, together with their average yield and value, is given hereunder:— 


; Average Unit “ 

Crop Spier a oe yield value at Se Value 

y per acre harvest pete Pel Pre 
$. -cts. $ cts. pie cuss 
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A certain amount of maintenance work was undertaken during the year 
and consisted chiefly in the removal of silt bars caused by weed deposits or soil 
drifting and weed burning. Under repairs and betterments a small expenditure 
was incurred. The district generally is in a very satisfactory condition both in 
regard to its financial obligations and the condition of its works. The opera- 
tion and management of the district are undertaken by a secretary-manager 
who reports to and is directed by a board of trustees. 

In 1923 the district employed an engineer to classify each separate parcel 
of land in accordance with the works as constructed. Plans of the district 
showing this classification were filed in this office early in the year but before 
accepting them as final it was decided to check the work in the field. This 
work consisted of a reclassification of 44,000 acres, the commanded area of the 
district, and was carried out by the department during the year. In order to 
complete this work a number of engineers, each with an assistant, were employed 
from time to time as they became available from their regular duties and 
altogether a total of 300 engineer-days were required to complete the field work. 
While the office work in connection with this reclassification is now well in 
hand the results are not yet available. 


NEW WEST IRRIGATION DISTRICT 


Although the works in connection with this district were completed in 1923, 
the past season can be considered as the first from an operation point of view. 
The water supply is obtained from the Bow river through the works of the 
Canada Land and Irrigation Company. 

The district contains 4,501 irrigable acres, of which some 1,657 or 37 per 

cent were irrigated during the season. As there are only 17 water users at 
present in this district, it may be considered that a satisfactory showing has 
been made. Peculiarly adverse conditions were encountered during the year. 
Early spring found the soil exceptionally dry and no preparation made for apply- 
ing the water. At the request of the district. officials 2 engineers of the depart- 
ment were assigned to the work of locating and staking out farm laterals during 
the latter part of May and while this work was completed for 27 quarter-sections 
and the farmers advised as to the best methods of constructing their works and 
applying the water, the settlers were unable to carry out any useful irrigation 
of their lands. In consequence crops were sown in an unfavourable seed bed and 
in many cases did not germinate. The results were unfavourable. Efforts were 
made to apply water to some of the crops but with very little effect. The yields 
produced on the irrigated lands were, in consequence, very light, averaging gener- 
ally 5 to 10 bushels per acre for wheat and barley and from 15 to 30 bushels 
for oats. . 
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This district co-operated with the water users of the Canada Land and 
Irrigation Company in connection with the organization of the Amalgamated 
Water Users’ Association, which was created as outlined in the report on Canada 
Land and Irrigation Company, for the purpose of operating the works of the 
company. 

Water was turned into the system on May 11, and the headgates closed. 
down on October 30. <A total of 5,361 acre-feet of water was passed through 
the system during the season, of which it is estimated a large percentage was not 
used. It is interesting) to note that the diversion during October greatly 
exceeded that of any previous month. 


LITTLE BOW IRRIGATION DISTRICT 


The diversion headworks and main canal for diverting the waters of the 
Highwood river into the Little Bow river were completed in the spring of 
1924. Water has been diverted continuously throughout the year, the head 
being materially decreased during the winter months. 

No attempt has been made to construct any of the individual schemes for 
the diversion of this water from the channel of the Little Bow river. Undoubt- 
edly, the fact that the channel of the Little Bow river has been furnished with 
a continuous supply of fresh water has been very beneficial to the settlers 
along its course for domestic and stockwatering purposes. The license standing 
in the name of the Government of the province of Alberta for 50 cubic-feet oi 
water per second from the Highwood river is now being diverted through these 
works by an arrangement between the district and the provincial authorities. 


ORGANIZED IRRIGATION DISTRICTS 


MOUNTAIN VIEW 


This district is situated in tps. 2 and 3, rges. 27 and 28, W. 4th mer. and 
diverts its water from the Belly river on the SW. + sec. 33, tp. 1, rge. 28, W. | 
4th mer. During the year 1922, plane-table surveys were made of approxi- 
mately 3,500 acres of the most desirable lands and a general survey made of 
an additional area of some 2,500 acres of the more rolling lands. After 
erection the district officials requested that plane-table surveys be completed 
of the whole area. Consequently, an engineer was assigned to this work by 
the department during the year and the necessary surveys completed. An area 
of some 2,700 acres was plane-tabled, including the 2,500 acres over which 
preliminary surveys had previously been made. From these surveys the total 
irrigable area in the district has been estimated to be 4,200 acres and the cost 
$25 per irrigable acre. ‘The order for the formation of the distict was published 
in the Alberta Gazette of August 15, 1923. Plans have now been submitted and 
authorization for the construction of the works will be issued in due course. 
It is not proposed to issue any bonds in connection with the cost of construction, 
as the farmers to be benefited are arranging, to undertake the work co-operatively. 


SOUTHERN 


As outlined in last year’s report under this heading, petitions had been 
submitted for a withdrawal of a portion of the lands which were included in 
the Southern Irrigation district. This withdrawal was duly consented to and 
the areas withdrawn now compose the lands which are included in the Magrath 
and Raymond districts. | 
MAGRATH 


The necessary ministerial order for the erection of the district was promul- 
gated on June 2, 1924, and appeared in the Alberta Gazette on June 14, 1924. 
The required water supply for the district is to be obtained by purchase from 
the Canadian Pacific Railway Company. 
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In January, 1925, the trustees reported considerable opposition to the further 
progress of the district as at that time constituted, and that many of the original 
petitioners wished to withdraw their lands. At a meeting held at Magrath 
on January 2, 1925, all those holding lands north and east of Dry coulee, com- 
prising an area of some 3,832 irrigable acres, expressed an almost unanimous 
desire to withdraw from the district. The remaining petitioners were in favour 
of proceeding with the development of the balance of the district, provided they 
were allowed to restrict their irrigable area to 40 acres per quarter-section or 
any unit of less than a quarter-section, where such amount was irrigable. A 
request was then received for an amended estimate of cost and this was duly 
prepared and submitted to the trustees on February 17, 1925. The area has 
been reduced to 5,212 irrigable acres under this rearrangement. No further 
developments can be reported until these amended estimates have ‘been pre- 
sented to a general meeting. 

RAYMOND 


Some progress has been made during the past year in connection with the 
formation of this district. Notice of application under the provisions of the 
Irrigation Districts Act of Alberta was published in the Alberta Gazette, dated 
November 29, 1924. The lands affected are situated in tp. 6, rges. 19, 20, and 21, 
and lie due west of the town of Sterling. It is proposed, subject to arrange- 
ments, to take over the Raymond-Sterling lateral of the Canadian Pacific Rail- 
way Company’s Lethbridge Section project and operate it, that existing water 
users be taken care of by the new district organization. 


MEDICINE HAT EASTERN 


The situation in regard to this district was fully outlined in the 1923/24 
report. Since then the Government of the province of Alberta decided not to 
grant financial assistance to the district by way of debenture guarantee, but, in 
spite of this, the district requested that their application for a reservation of 
water from Ross and Bullshead creeks be not cancelled as they desired to have 
further time in which to arrange for financial assistance. In consequence of this 
request a further extension was granted. 


ROBSART-VIDORA 


The necessary ministerial order for the erection of the district duly appeared 
in the Saskatchewan Gazette on December 31, 1923. No further action was 
taken by the district until December, 1924, when they called in a consulting 
enginner, to assist them in connection with their plans and estimates for sub- 
mission to the local government board in compliance with the Saskatchewan 
Irrigation Districts Act. This action on the part of the district would indicate 
that they intend to advance the project another step towards the construction 
of the necessary works. 

SOUTH MACLEOD 


The development of this district may be considered as held in abeyance 
pending the disposal of the surplus lands of those irrigation districts to which 
the Government of the province has pledged its credit. In August, 1924, the 
provincial authorities appointed Mr. H. A. Bright, of Macleod, an official 
trustee for the district, with the necessary power to levy a rate on the original 
petitions sufficient to clear up the outstanding indebtedness. 


PROPOSED [IRRIGATION DISTRICTS 


Lethbridge Southeastern Project—Of{ the various areas investigated under 
this project the Southern, Magrath and Raymond have been formed into dis- 
tricts under the Irrigation Districts Act of Alberta, but very little further pro- 
gress can be recorded at this time. 
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Milk River-—Warner District—A petition for the erection of this district 
was submitted to the Minister of Railways and Telephones of the province on 
February 20, 1920, but no further progress whatever has been made by those 
interested since that date. 


New Dayton District-——A petition for the erection of this district, which 
is situated immediately to the east of the Southern district, was submitted to 
the Minister of Railways and Telephones of the province on October 10, 1921, 
but no further progress has been made since that date. 


Retlaw-Lomond Irrigation Project—As reported last year, plans and esti- 
mates of cost have been prepared for two alternative schemes to supply this 
project with water, viz.— 

(a) By an extension of the canal system of the Lethbridge Northern irri- 

gation district, and 

(6b) By an extension of the canal system of ae Canada Land and Irri- 

gation Company. 


No action has been taken by the few remaining settlers in ‘this territory 
towards the erection of a district as extensive as that covered by either of the 
schemes presented. Meetings have, however, been held and delegations have 
visited the Calgary office for further information and advice, but no definite 
action has been taken by any of the parties concerned. 


Champion Irrigation Project—During the past year a further study has 
been made in connection with an alternative scheme of diversion from the High- 
wood river to Frank Lake reservoir, where the required water for the project 
would be stored. As a result of these further investigations an amended 
scheme with diversion headworks at the site of the existing headworks of the 
Little Bow irrigation district, has been designed and cost estimates and plans 
prepared. With headworks so located the diversion canal would follow the 
location of the existing canal of the Little Bow Irrigation district for a distance 
of about 4,500 fect and then branch off in a northerly direction, joining the 
original canal location in the SE. 4 sec. 17, tp. 19, rge. 28, W. 4th mer. From 
this point of intersection with the original canal line, the revised location practi- 
cally follows the original one to Frank Lake reservoir. This revision eliminates 
the Tongueflag reservoir and increases the capacity of the diversion canal some 
600 cubic feet per second in order that the quantity of water required for the 
project may be diverted to storage during the periods that it is available; also 
the capacity of Frank lake is increased from 55,370 acre-feet to 72,000 acre-feet, 
which is more than the combined storage of the 3 reservoirs originally con- 
templated. The final revised estimates of cost show.a saving for the project of 
some $429,067, which, on the basis of 52,435 irrigable acres, represents a per 
acre saving ae $8.18. 

No further steps have been taken during the past year by those interested in 
the development of this project towards the ‘erection of an irrigation district. 


EXPERIMENTAL AND Trst PLots 
ALKALI TEST PLOTS AT MAPLE CREEK, SASKATCHEWAN 


The object of this work was fully explained in the 1922-23 annual report. 
Work was contined on these plots during the past year. The plots were seeded 
to alfalfa, sweet clover and grasses and received three irrigations to depths of 6 
inches, 4 inches and 4 inches, respectively. No alkali has appeared on the sur- 
face of the plots proper, although some hoar frost alkali has developed in the 
vicinity on a plot irrigated but not included in the experimental area. The 
types of fodder crops seeded have all done well and the results of the experiment 
are thus far very favourable and encouraging. ccnsidering the amount of alkali 
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present in the soil. It is indicated to date that heavy soils of this nature are 
primarily adapted for deep rooted plants which are less easily affected by surface 
drying and baking, but it is still too early to attempt to draw any permanent 
conclusions regarding the productivity of such soil types under irrigation. 


EAST CYPRESS HILLS DISTRICT—HXPERIMENTAL PLOTS 


It was planned to have 3 experimental plots in operation in 1924 in the East 
Cypress Hills district. These plots were chosen and surveyed by the engineer 
in charge of that district after the owners had signified their willingness to 
co-operate in carrying out the work under the direction of the inspecting 
engineer. Unfortunately for various reasons two of the three owners found it 
impossible to put their plots in shape for operation last year. The other, 
situated close to Consul, Sask., prepared a 10-acre plot, which had been summer- 
fallowed the previous year, by carefully floating the land. He then laid out the 
plot under ditches and borders and seeded it to alfalfa. An excellent stand was 
obtained but no irrigation was carried out, partly on account of the abundant 
rainfall experienced, and partly because the main irrigation system required 
repairs which were not carried out owing to the pressure of other work. This 
plot should be in the best of condition for irrigation demonstration this coming 
year. 


FarM DeEMonstTrRATION, 1924 


Outline of Work.—The program of irrigation demonstration work as adopted 
for the 1924 season provided for the maintenance of 12 plots of approximately 
5 acres each, upon which the irrigation specialist would apply, by economical 
methods, the exact amount of water required supplementary to the rainfall to 
provide the crop grown with an adequate amount of water, and in other ways 
demonstrate the principles of irrigation practice to the farmer and his neighbours. 

_ Two plots were located in the Taber district, 7 in the Lethbridge Northern 
district and 3 in the United district. 


Climatic Conditions—The precipitation during April and May in the 
eastern part of the Lethbridge Northern district was not sufficient to ensure 
germination of the seed. Some crops remained ungerminated for three weeks 
after seeding. ‘This condition was more prevalent on fields that had no reserve 
store of moisture either from fallow or previous irrigation than on fields that 
had either been irrigated or fallowed in 1923. 

The precipitation during June varied from 3 inches in the eastern area of 
the Lethbridge Northern to 7 inches in the Southern United district. Irrigations 
were applied according to schedule, except in the United district where the 
precipitation during June was ample to provide for the crop. Here from 1 to 2 
scheduled irrigations were cancelled. 

The precipitation during July was very light in all 3 districts and especially 
so around the eastern portion of the Lethbridge Northern. Many fields not 
being irrigated in time, burned so that the crop was damaged beyond recovery. 

Farmers who had intended irrigating in June deferred watering when the 
June rains came and still hoping for additional rain in July waited too long and 
were caught by the drought. 

Some damage was done during the month by heavy winds which shattered 
the grain. 

In general, for the country northeast of Lethbridge, the season was too 
dry for proper germination in April and May, relieved somewhat by June rains 
which were just heavy enough to mislead the farmer into discontinuing irrigation, 
and again so hot and dry in July as to burn up unwatered crops. In the 
United district these adverse conditions were not so severe and many excellent 
crops were produced on non-irrigated land. 
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Discussion of Results Obtained.—The following, table shows the irrigation ~~ 


treatment and yields obtained on the demonstration plots operated quane 
1924:— 


Results from Farm Demonstration Plots in 1924 


Per acre 


Rain- increase 
fall | {otal otal) Yield |in yield 
° Plot area Teteation seed- re depth| in over 
Aa District Location including a shied ing ina 4 een bushels} non- Remarks 
S laterals pp to _ a water| per ae 
A, har- | used | acre | gate 
vest ceived pertion 
of field 
Le inches|inches|inches} oats bush. 
Tak ADeree see eee. H. J. Scott. ..|SE. 1-10-16./3x44=133? . 8 2134 22 GOOF)... ae: ; ; 
D LATA Gp: Oho SAN Cook Bros....| NW 20-9-16 3x44 = 133". gS Ia a cn tl He ae ee Hailed out com- 
wheat pletely. 
3 |Lethbridge Nor-]I. Darres.....|/ NE35-10-20|4x44=18"... 6 24 27. 27-0 22 |Sandy soil 3 years 
thern. after fallow. 
4 vi C. Oseen... 2354 SE30-11-19.|4x44=18"... 6 24 30 50-4 35 |Loam soil. Fallow 
in 1923. 
5 id 23 G.F. Foster..| NE. 8-11-21/4x44=18’—. 6 24 14 33-6 25 |Loam soil. Fallow 
in 1921. 
6 i + i Dead Wb Cervtan a NW. 34-9-22|2-38-44 =14” . 6 20 25 31-9 25 |Loam soil. Fallow 
in 1923. 
7 sf ey Rea Wirehiesccn NW. 34-9—23| 8-6-6 =20". . 8 28 23 26-5 25 |Sandy soil. Broke 
in 1922. 
6 es K. Poleman. .|SE.28-10-25/2x43=9".... 10 19 24 21-5 18 |Loam soil. Fallow 
in 1922. f 
9 ss < GaGriera aN W i28—9=26 IN O teri ere tale eee eter eel reset ie ee a This plot was aban- 
; ed. doned. . 
TORMURNUGE CH. = eeecloteerr: W.B. Hovis..| NW.34-5-26|3x4=12”.... 12 24 24 40-5 10 |Loam soil, Fallow 
in 1923. 
11 adap Relies eae te B. Quinton. ..| NE.33—4-27./3x4=12”.... 12 24 25 41-2 10 |Loam soil. Fallow 
in 1928. 
12 CO ie toe, Pee ae a J.B. Merrill...) NE. 7-4-27.|1x4=4"...—| 16 20 24 28-9 5 |50 per cent wild oats 
} in crop. 
IRFOTAD OSC Mee Megs Gc ce aca Mars? S chgy. «REL eee ae cai eRe Te eo Bh 24 


The applications of the correct amount of water produced yields of wheat 


varying from 26.5 to 50.4 bushels per acre. These yields were from 5 to 35 


bushels per acre in excess of the yields obtained from the non-irrigated portions 
of the plots. In the United district, which received during the growing season a 
precipitation of 12 to 16 inches, the yields obtained were only 5 or 10 bushels 
in excess of the yields produced on the non-irrigated portions of the plot, but 
farther north and east, around the eastern portion of the Lethbridge Northern 
district, where the rainfall was only 5 or 6 inches, the plots produced from 25 
to 35 bushels more per acre than the non-irrigated portions. 

The yields produced under the correct irrigation treatment varied from 
26.5 bushels on a light soil that had been cropped two or three times since 
fallowing, and on which the available fertility had been considerably depleted, 
up to 50.4 bushels where the crop followed summer-fallow on fertile soil. This 
variation in yield was due principally to the varying conditions of soil fertility 
and not to a lack or excess of water. 

Plot No. 4, on the farm of C. Oseen, is an outstanding example of the value 
of irrigation demonstration work. This plot of 5 acres forms part of a 30-acre 
field which was oi in fertility due to being summer-fallowed in 1923 and 
which needed only the application of the correct amount of water to enable it to 
produce abundantly. The first 44-inch irrigation to the plot was applied May 
27, followed by irrigations of similar depth of June 12, June 30, and July 16. 
Mr. Oseen was unable to apply the first irrigation to the remaining 25 acres until 
about June 10, and due to the demands upon his time and the lack of sufficient 
help, was able to apply only 1 additional irrigation. As a result of these 2 
applications, which would total approximately 12 inches, he produced 43 bushels 
per acre from the 25 acres. Portions of this same field which he was unable 
to irrigate yielded approximately 15 bushels per acre. Mr. Oseen was unable 
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to secure help enough to follow exactly the treatment accorded the demon- 
stration plot, but, realizing the value of the treatment, followed it as closely as 
possible and harvested a crop but 7 bushels per acre less than that of the 
demonstration plot and 28 bushels per acre more than was produced on the 
non-irrigated summer-fallow. This plot work has not only benefited Mr. Oseen 
but has served as a valuable demonstration to all his neighbours. 

The average yield of 10 irrigated wheat fields in this same district was 14.4 
bushels per acre. They were irrigated once only and this 1 irrigation was applied 
too late—after irreparable damage had been done by drought. The average 
production of 10 fields which were not irrigated was 4 bushels per acre. Non- 
irrigated summer-fallow produced approximately: 11 bushels per acre in eastern 
part of L. N. district near Turin; 22 bushels per acre in western part of L. N. 
district near Macleod; 40 bushels per acre in united district near Glenwoodville. 


REportT ON Duty or WATER INVESTIGATIONS FOR 1924 
BROOKS IRRIGATION HXPERIMENT STATION 


Climatology 


Climatic conditions at Brooks during the season of 1924 varied considerably 
from normal, particularly in respect to temperature and rainfall distribution. 
Precipitation during the preceding winter months was very light, and where 
irrigation was not used in sufficient quantity, soil moisture content was very 
low. Moreover, temperatures during April, June and August were low and pre- 
sented an uncontrollable though important limiting factor of plant growth, which 
was very backward during the first part of the season. With higher tempera- 
tures in July, and September, however, and a particularly long growing season, 
normal yields of most crops were made possible. Corn was one notable excep- 
tion, but even this crop produced a fair amount of mature seed in the lighter 
soils. The dry, cold spring proved detrimental in obtaining satisfactory stands 
of sugar beets and as a result yields were low. The per cent sugar, however, was 
high. Alfalfa seed yields show wide variations. The rains in August were prob- 
ably the cause of reduced yields in many cases. 

The frost-free period for the season was very short, while the killing frost- 
free period was exceptionally long, extending from May 6, to October 10, a 
period of 157 days. The temperature records show a total monthly mean devia- 
tion of minus 9.06 degrees and a plus deviation of only 3.18 degrees or a net 
minus deviation of 5.88 degrees. Evaporation was correspondingly low, while 
total precipitation was near average. The distribution was not favourable. 

The following table shows temperature, evaporatioin and precipitation 
records at Brooks from April to September, inclusive, 1924. Deviations from 
average are shown:— 


- — 


Temperatures Evaporation Precipitation 
Months Deviation Deviation Deviation 
Maxi- | Mini- Moan from Total from Total from 
mum mum average inches average inches average 
1915-1923 1918-1923 1915-1923 
°o ° ° ° ° | am 
ANT EEI EE 2 ee 52-0 27-3 30. Gil aa eee —2-+68 3-18 DRS deeyeteete OSAGHIneyes ee —-51 
IIE iy) ol gE Se Re de 68-0 35-5 51-8 = Sh Ae | anata Ly il eek be 6 od —-ll1 1-05 +-05 | wl... 
ANSiace 2 Wea) ee eR ee 71-0 43-8 EY cr! 4 A ee ae ee —3°-5 SOOTE cee fob —1-87 LHe eet — -45 
Dat aa teers ahs 83-2 51-4 67-3 Sel eee kee Oa ea rcaae — -20 L2G a eet deo —-20 
PNUD UB Gest ice oe KOPN ore 48-1 (oft ear ot eee sb —2-88 322A hey eaten —2-00 2-41 a ff (ol iran Se 
BODUCTONE! aie vu thd odicce 72+5 38-8 SD e Meteo OOalerme rs rele. QE 5a Nieeeeeee —-85 SO a baye sie — -22 
70-3 40-8 55-6 | +38-18 | —9-06 |' 24-40 +-28 | —5-03 7-54 + -82 —1-38 
Net= —5-88 Net= —4-75 Net= —-56 
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April.—Ow ng to very light winter precipitation and comparatively high 
evaporation, soil conditions were exceedingly dry at the beginning of-April. As 
the records indizate, these conditions continued throughout the month. In addi- 
tion to drought, low temperatures prevailed. Nights were cold as is indicated 
by the low mean minimum of 27.3 degrees. Frost occurred on 25 days during 
the month. Cloudy weather and chilling winds were prevalent. Southwest 
winds prevailed to some extent and produced a few warm days. Drought and 
low temperatures were chief factors hmiting plant growth, which was noticeably 
below normal for this month. 


May.—Weather conditions during May as indicated by evaporation, preci- 
pitation and temperature, were very near normal. A normal May precipitation 
was far too light, however, to restore the moisture content of the dry soil to the 
point required for best growth or even complete germination. Moisture stored 
from irrigations of the previous season proved exceedingly valuable. Where 
irrigation had not been used plant growth was slow and uneven. Conditions 
were partly relieved on the 28th, when 0.82 inch of rainfall was received. The 
temperature record indicated warm days and cool nights and such was the case. 
Frost occurred on 7 days during the first 13 days of the month. The last spring 
killing frost occurred on the 6th, when 16.5 degrees of frost was recorded. 


June—The weather during June was characterized chiefly by cloudiness, 
low temperatures and scanty rainfall. Frequent showers did occur during the 
month, but in quantities too small to be of much use for plant growth. Two 
fairly good showers were received during the latter part of the month. Both 
mean maximum and mean minimum temperatures were low, indicating generally 
cool conditions. Growth of various crops at the end of the month was from 
1 to 3 weeks late. 


July.—Weather conditions during July were favourable and where moisture 
was available plant growth was rapid. The first 20 days of the month were 
bright and sunny, the last part of the month was quite cloudy and rainy, though 
fairly high temperatures continued. The highest temperature of the season, 2.¢. 
98.5 degrees was recorded on the 8rd. A freezing temperature was recorded on 
the 11th; this was only a dip, however, induced by a very chilling northwest 
wind. No perceptible damage was done. Crops generally recovered to a marked 
extent from the backward conditions which obtained earlier in the season. A 
very heavy downpour of rain occurred on the 28th, when 0.84 inch of water fell 
within a period of 30 minutes. 


August——Weather conditions during August varied considerably from 
normal. Precipitation was high and temperatures and evaporation were corres- 
pondingly low. The rainy weather reported for the latter part of July con- 
tinued during the first 8 days of August. During this time 1.89 inches of rain- ~ 
fall was received. Favourable growing and harvest weather prevailed through- 
out the greater part of the month. 


September—Climatie conditions during September showed certain favour- 
able variation from normal, particularly in respect to temperature. No killing 
frost occurred during the month and growing conditions were very fair. Because 
of the lateness of many crops in the district this was most fortunate. Freezing 
temperatures were recorded on 5 days on and after the 20th of the month. 


October.—Weather conditions during the first 10 days of the month were 
very unsettled. Frequent showers occurred during this period and on the 9th, 
4 inches of snow fell. The first fall killing frost occurred on the 10th, when 20 
degrees of frost was recorded. Following this heavy frost, the weather cleared 
up and remained so until the last few days of the month. A snowstorm occurred 
on the 28th, when 0.64 inch of moisture precipitated. 
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ROTATION SCHEDULES 


Rotation Schedule —‘A”—Alfalfa 5 years—potatoes—wheat—flax. 
“B”—_Clover 4 years—beets—oats—wheat—oats. 
“C”—Grass 3 years—potatoes—barley—wheat. 
“D”—Clover 2 years—wheat—barley. 
“E”— Peas—wheat—oats—barley. 


During 1924 the water requirement of wheat was determined under 5 
different conditions of soil fertility, namely :— 


1. As the second crop following 4 years of alfalfa. 
2. As the third crop following 4 years of clover. 
3. As the third crop following 3 years of grass. 
4. As the first crop following 2 years of clover. 
5. As the first crop following 1 year of peas. 


The water requirements of oats were determined under 3 conditions of 
fertility, barley under 3, potatoes under 2, and flax under 1. 

By following this rotation schedule it is possible to have in each year, 
grain crops coming immediately after grains or grasses, second year after 
legumes and third year after legumes, thus giving an opportunity of securing 
data to the effect that as the soil fertility decreases, the amount of water 
required to produce a given yield per acre increases. 


SEASON’S RESULTS 


The results of the past season’s work are given hereunder and in the follow- 
ing “Plot Series Record Sheets.” 


Wheat—In rotation “A” the maximum yield, 53.6 bushels per acre, was 
produced under a total depth received of 2.538 feet. 

In rotation “B” the maximum yield, 33.0 bushels per acre, was produced 
under a total depth received of 2.53 feet. 

In rotation “E” the maximum yield, 49.5 bushels per acre, was produced 
under a total depth received of 2.56 feet. 

In rotation “C” the maximum yield, 41.4 bushels per acre, was produced 
under a total depth received of 2.53 feet. 

In rotation “D” the maximum yield, 57.3 bushels per acre, was produced 
under a total depth received of 1.87 feet. 

Summarizing the results of the 5 wheat series it is shown that the maximum 
yields were produced with an average total depth received of 2.40 feet, of 
which 0.53 feet was received as rainfall. 

The maximum yield of the 5 series, 57.3 bushels per acre, was produced on 
land that had been in clover for 2 years previous. 


Oats.—In rotation ‘‘B1” the maximum yield, 91.3 bushels per acre, was 
produced under a total depth received of 2.05 feet. 

In rotation “B 2” the maximum yield, 88.7 bushels per acre, was produced 
under a total depth received of 1.55 feet. 

In rotation “E” the maximum yield, 87.9 bushels per acre, was produced 
under a total depth received of 2.55 feet. 

Summarizing the results of the 3 oats series it is Saad that the maximum 
yields were produced with an average total depth received of 2.05 feet, of which 
0.55 foot was rainfall. 

The maximum yield of the series, 91.3 bushels per acre, was produced on 
land that had been in corn in 1923 and in legumes in 1922. 


Barley.—In rotation “D” the maximum yield, 97.3 bushels per acre, was 
produced under a total depth received of 1.22 feet. 
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In rotation “C” the maximum yield, 67.7 bushels per acre, was produced 
under a total depth received of 2.55 feet. 

In rotation “E” the maximum yield, 57.0 bushels per acre, was produced 
under a total depth received of 2.55 feet. 

Summarizing the results from the 3 barley series it is shown that the 
maximum yields were produced under an average total depth received of 2.11 
feet, of which 0.55 foot was rainfall. 

The maximum yield of the 3 series, 97.3 bushels per acre, was produced on 
land that had been in wheat and oats in 1923 and clover in 1922 and 1921. 


Flax—No reliable data were obtained on flax this season. 


Alfalfa Hay —In rotation “A’’, 1920 seeding, the maximum yield, 6.65 tons 
per acre, was produced under a total depth received of 2.55 feet, of which 0.65 
foot was rainfall. 

In rotation “A”, 1921 seeding, the maximum yield, 6.74 tons per acre, was 
produced under a total depth received of 3.05 feet, of which 0.55 foot was rain- 
fall. 

In rotation “A’’, 1923 seeding, the maximum yield, 5.10 tons per acre, was 
produced under a total depth received of 3.05 feet, of which 0.55 foot was rain- 
fall. . 

Summarizing the results of the 3 seedings it is shown that the maximum 
vields were produced under an average total depth received of 2.88 feet. 


Peas.—The maximum yield of field peas, 41.1 bushels per acre, was pro- 
duced under a total depth received of 2.15 feet, of which 0.65 foot was rainfall. 


Potatoes —In rotation “A” the maximum vield, 459.8 bushels per acre, was 
produced under a total depth of 182 feet. 

In rotation “C’’ the maximum yield, 302.5 bushels per acre, was produced 
under a total depth received of 1.82 feet, of which 0.65 foot was rainfall. 


Sugar Beets.—In rotation “B” the maximum vield, 14.55 tons per acre, was: 


produced under a total depth received of 1.83 feet, of which 0.66 foot was rain- 
fall. 


Irrigation Experiment Station, Brooks, Alberta—Wheat (Marquis) — - 
Plot Series Record, 1924 


ROTATION A 
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Irriagtion Eaperiment Station, Brooks, Alberta—Wheat (Marquis) 
Plot Series Record, 1924—Con. 


ROTATION B 
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1B Osan a Qa see nee Osa ees neers RE Re Alicea TOO) Oso wb gels ste 26-0 
88 D Qo Meron. dean 5. OK<B4 | Yee S 0-33 hace ees OSS) 552. pa 1°33} :0%58)- 1-86}. <.: . 27-6 
Cas ere Q2S Sse al ete Orda. Walt. 22 (O<33'lteq ae, eet 0-3410-33 U6 U0Oolees +20 laa. 23-6 
Beene (Sate er soe Ors aimee oa kee 0-33)... ./0-34 0-33)/0-32 2-00) 0-53): 2-53]. ..-4+ Sal~s 
ROTATION D 
May June July August 
214 16 120-2642) 1 10 [ka sk 24: 6 
FL TN es 5 era AS Cans rs Pree RE FRI kD eRe eae VE 7 Via Wie fee UA 0-00) 0-53) 0-53) 0-49 0-0 
BSA eect AOE SN eae OS S3 ieee ce teatiows yiel| ected Sota chit e Shae Ties 0-33) 0-53) 0-86} 0-62} 20-7 
Ore le mans O35 lin kaa es CeO ee eer Caerem GRiri-ord CARRE base grci al i caib (raeo 0-67) 0-53} 1-20} 1-10) 46-6 
1B Jerk eid DA a Dida aces terete OnB4 ioral ccs Ose eie) Seat a eet 1-00} 0-53] 1-53) 1-69) 55-6 
Hresigaea meric Urs oa Peach Peake Osher ieee Ossaleen sine. Eo § chante Pi ae 1-34) 0-53) 1-87) 1-87|.-67:3 
DUA me tetedives flea vette DitSeht ete! ee ot: Oso eaten O33 cecal oaen 0-34. 0-33] 1-67) 0-53] 2-20} 2-03) 55-5 
Ss nlp pig eae 0-33 0-34)....)....10-33]....10-34). 0-33 0:33]. 2-00} 0-53] 2-53) 2-18) 51-3 
CES Roel ee a se eS Ue eB ee (515 0] Rea | Cera a ai re el 1-00} 0-53} 1-53) 1-49) 48-0 
1S afte el ae ae Oe SOP Sees. pow ek PUIG San Vege 1] See ot ei O50 ioe) coe 1-50} 0-53] 2-03) 1-64) 51-7 
d TAP) apne oe O50}. feet: Fo. [tee Os Oba Mas lictenste ftom Ord0ps-. ee \ae ce 0:50) 2-00} 0-53} 2-538) 2-20) 51-1 
ROTATION E 
May June July August 
See ie tS. (Meee 27 le 9 | 12 | 17 } 28 6 
Pi nS ee mioemee Neen Me) [ites [Lees o's. eo oeuahe [releevedieiecas, te. steelers < 0-00} 0-53) 0-53)2..... 0:0} Aug. 27 
31 EpSsieSichi| rosea: Ua aussie Wiese cots Hates ace Tes whem florets lancet | etter esl cos 0-33] 0-53) 0-86} 0:86) 13-7 fie hong: 
36 eos vores ete! S34 eee ee cae ee nN eee 0-67} 0-53} 1-20} 1-10} 22-8 jee 
37 Oe Sailnnereeer O54 eels |elaee Osos lets leer a 1-00} 0-56] 1-56} 1-50} 36-6) Sept. 8 
38 O-S3ie al ets QSL eepreichll eee ou 0-33 0-34 1:34} 0-56] 1-90} 1-57| 40-8 Gy 
39 C)sceseeeteee [ieee (Os4 ee tes|eeae 0):33| Semaine 3 0-33} 1-67) 0-56} 2-23) 2-15} 42-8 vo 8} 
40 Oscar Oscar tes 0-33 0-34 0-33 0-34! 2-00) 0-56} 2-56) 2-30) 49-5 SSD 
33 (ONSET ON cetera hee ecu lec Oe OOIE,< ee leraee gemaalnerees | hates. 1:00} 0-56) 1-56} 1-56} 30-7 Sas 
Aertel cs at O50 les tet ta| ern. OTD ie acd Nee oa tea en Babee (eae ee ie ees « 1-50} 0-56) 2-06} 1-88) 37-6 a8 
SOREL Ga eestor ODO eer ees te laa D0 ewe |e raleraen O50 eee eene 0-50} 2-00} 0-53} 2-53) 2-39] 47-4) Aug. 27 
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Irrigation Experiment Station, Brooks, Alberta Oats (Banner) Plot Series 
Record, 1924. 


ROTATION B-1 


Irrigation Bae | . e 
Date and Depth applied in Acre-feet per Acre PU Sorin ah beg dh 
Olas | Ao le O ® 
ee | musta ee al © a glee 
BIObINDiM Soe re ee Sea EL re AL A ew Ae a A's Ax8 a | 
May June July August A. be e2 SSE Sy Remarks | 
S| HS | ‘3S ~ _ 7) 
3114/18 | 25|28| 2) 9) 12 23 6 pected he eee 
Merete dake Hissielites | oushe 
GA erecta cere sce RIE call eget | eel REC is sorcte | Ai etadl asceeel | oeeacatl Mae fa 0:00} 0-55) 0-55) 0-55e! 0-0) Sept. 2 
Bee eae hil aeeMe ees OSS ies lem a Meee a AT ea alee et aet ee IAee 0-33} 0:55} 0-88] 0-88e] 31-6 fp 
ae oy, MA EAN 0-33 MOSSAM SSeS sal ve te cctlte teak tol Corea cab ell cient ame ae 0:67} 0-55) 1-22) 1-18 54-0 tS pee) 
Ooo) .| See O83 eh Se areal eae s : O38). Pe alin eee 1-00] 0-55| 1-55) 1-54 | 63-9 #125 
je OR Bagel 0:83 lc aserO-S4inA dh, en... re ee 0:34 ee 1-34] 0-55] 1-89] 1-86 | 76-7} “ 2 
Gipa | ee 223). Stl or na oe ee cata epee 0-33 0-34] 1-67| 0-55] 2-2211-50| 60-44 “ 2 
tts | ie ae 0-33 O84 Re 0-33)... ./0-34 0-33 0:33} 2-00) 0-55) 2-55! 1-70 80-4 2 
Coss, |.: ae OF 501: eee Mt OBO Oy. URE ASA eee 1-00) 0-55] 1-55] 1-60] 71-2} “ 2 
Dee eet ints eee 0-50| eel arrears O25 Oe alia. letra eer O250\een ance 1-50) 0-55} 2-05) 2-00e] 91-3 Sete 
e Estimated. 
ROTATION B-2 
May June July August 
31 LS lei Saliezon || 25) | al Om S 24] 5 6 
PED Nha on seats Ne Ra ok SVAN Reet earcd haa bee uno ae ell ce sothegeel bee | gues eal eee neyo lle ec eel heap an omen che 0-00} 0-55) 0-55) 0-45 1-0} Sept. 3 
Bis sent ence tae OSS lee eek il sates lige ee lee ec | i Nel ere ee a 0-33} 0-55! 0-88} 0-85) 20-8 aS 
CA Bee Se sees Oe SSt Rens Op o4|. ces, G59 loses S| oie cael eee ene 0-67} 0-55) 1-22} 0-60) 61-8) Aug. 28 
D Ons3i ees lear QsS4 Wee cell: sailors eve O<SSe., Saleen ce || faire leas 1-00} 0-55} 1-55) 1-20) 66-4 aos 
dy cae ee Ae Ores kieccals cer CIR ec nape | ees Repeat 0°33 alee O'S4 ere lease 1-34; 0-55} 1-89} 1-18} 70-2 ‘228 
(OAC es O-3al taal aoe aA lta gees. mr Oss3! Malek 0-34 0:33} 1-67) 0-55) 2-22) 1-60] 85-6 Bt ids) 
Ben fates OsSa\eeros | ee O284 | ere tee 0°33)... ./0°34 10°33 0:33} 2-00} 0-55) 2-55) 2-14] 80-9 Sor 28 
CO he (sO ltetereyel | ateccpeal exes O-5O) sere Hee elle ieee 1-00} 0-55) 1-55; 1-04) 88-7 aos 
D Oe SOP ll ere eieiliornenet let 3 0250/0452 || Sa aleees 250) Seee nents 1-50} 0-55) 2-05) 1-64] 76-4 ya as 
ATHY tae te Ae 0: Ol esee | Pern ae aie ODO iero oe [ans eiol eeol athceel | aeeoenl eeae 0-50 2-00} 0-55) 2-55) 1-81) 70-5 ae 28 
ROTATION E 
May _ June July August 
3 GH (16 [e230 265) 25 12 (718 1222" 5 
dE Sravepares Se asl eee Re AN eae Sect tek Beale | eae AL cee ace ct CMe A pol erate |ic cron OSA ae ae 0-00} 0-55) 0-55) 0-55 0-0} Sept. 3 
Go ee hal teehee QS Meese ONE: cuclapst ls coodl cen call eee sl et peotnltene oa 0:33) 0-55} 0-88) 0-72] 23-6 Bs 
EO ey oe Ue pe ae We £35 Feat | OA Meera aves cH. ds. MS ME Aoesametl ores Ala enti 0-67} 0-55} 1-22) 1-13) 46-0 eS 5! 
A epee, Men sg Os83in tate OpoS Herel Scale ae Os Sadie ceva tera lieu eects 1-00} 0-55) 1-55) 1-69) 70-6 Sao 
By i as oeae hs Sw a DBS heat a he Pe a (iS 4a ereeadl oe seres Ossie see U4: |e ane 1:34] 0-55] 1-89} 1-65} 79-7} Aug. 22 
7 or ten pieeca| reeicioncas Orsaee oon OSA alcatel es 0-33)... ./0-34/0-33]....| 1-67] 0-55] 2-22) 1-90) 82-4 ee 
1 Beets ches RETR (cS erat 0-33 eae Ae Silbvs car 0-33 0-34). 0-33/0-33]....| 2-00} 0-55} 2-55) 2-23] 87-9 BB OP) 
Oye eee oe oleae OS BAlieee 0:50) ese | tence ro peed eeihecee 1-00} 0-55) 1-55) 1-58) 63-3 aa oe 
OT Sa A ee oo (0250 Aarne es eee CUESTA ees Ls omg fe taal 0:50 ee oe 1-50} 0-55] 2-05) 1-73) 61-0 BE idly . 
SE es eogerad Maeva ey ODO ee eee es (HBG 0) AS ANA he ana 0-50 0-50 2-00} 0-55} 2-55) 2-38) 69-3 cae 
‘ 
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Irrigation Experiment Station, Brooks, Alberta—Alfalfa (Grimm) 
Plot Series Record, 1924 
ROTATION A, 1920 SEEDING 


a, 
Irrigation Ye os Pe, & 
Date and Depth Applied in Acre-feet per Acre ag aoe | a 
a ® Oran Ps 
Plot No. | S| 85 = a As QFE =a Remarks 
May June July Aug. | 5,3 |S Pie ae ta Delo 5, 
Se aT Se Ee ee SE fadS| eam [eS] es 
16 46203{ $295) 15) 4 10) (2235| 25") 76 =f 10 18 | 25 9 Q —S a c va 
Ft 1b PG ia ete elas Cut 
AG TAT Ast Be anill cca lec anata IRR ices ee eam les 4 oi is & alte de 8 be ERA 0-00} 0:55} 0-55; 0-72; 0-63) Aug. 18 
HB A eames Se ae aoe sme 4 | sat aa Sc Meal crs ccverl aeereeell eeearerl ems en: ie eas aca 0-50} 0-55} 1-05} 0-98} 2-44 ‘ 
(Citeant ote Eee ted PEL IU ete see < crowel|ereleaat| Oreo) ogeret eae taes Ban Ee eee 1:00) 0-55} 1-55} 1-28) 3-23 
DR eared ee mE OUI eto alps OD] Sea tal atten lt toe OriOO farueee | ewes 1-50} 0-55) 2-05! 1-60) 5-53 
JO See ee me DOSEN ge TOS DO | etethacril OriOO| eer eee OO) ete ed eee 2-00} 0-55) 2-55) 1-94) 6-65 
A ee a Os 50 eeloeee Be OG eee O00 leet KOs OO eieeetetrcen| OoO larereeaes 2-50} 0-55] 3-05} 2-26] 6-08 
1B A heeae DE dike ..../0°50}... 10-50}... ./0-50)....]....10-50) 0-50) 3-00) 0-55} 3-55) 2-87! 5-79 
0) Se O-o3loe ae cee: eA DEEN er Pioeateal CN GR Toi) weir lhe eweretl Macey Nik y 8 Sills ite So °1-34) 0-55} 1-89) 1-57) 5-15 
A ere 0:33 eee eor Pee M Og 4 oem lO Sol vee Onealeese lee. et Ooo| teak eee l= O fam seis a2) eat Gest meee), 
atice QO Sate eeelicees PIO sO4(=-. 10 GOlaael Owed ie tea) | Oraolne Ordalle 2-00in 10-o0|ec rool e ce0ziee Doo 
ROTATION A, 1921 SEEDING 
May June July Aug. 
17 QO Om elon! 204-25 eon [sae tia toate 9 
AR eAS ae. a: Re filter MR A Nes los al coc || aval a lea, 0:00| 0-55} 0-55) 0-47) 0-05) Cut Aug. 18 
BN. 0-50).. slow atere |tsrordiatl eect 0-50} 0-55} 1-05} 0-83) 1-01 
(Oars ee Pits ieten ale. sl OsOO] 5h cllicscs a) det Sl aeacan| Ov5O Net ite § Sea ee epee 1:00} 0-55} 1-55) 1-40) 3-62) 
Dae SAC art No eae ODO esos |e. 5 sos |O FOO recat Saatapelaneste een Oe DOLL cau lieeceaens 1-50) 0-55} 2-05} 1-46) 5-55 
aD wate SOO |Reae ah setateal ae. ol O00) 2, te 0-50)... Qe DOH aeeealiterarees 2-00} 0-55} 2-55) 1-93) 6-00 
A OBA ce Vier 0-50 0-50)... ./0-50 07 50) eaa(O- 00 leet 2-50} 0-55) 3-05] 2-81) 6-74 
Br ecu 0-50 0-50)... .'0-50 *.../0°50]..../0-50} 0-50} 3-00} 0-55} 3-55} 3-19} 6-40 
Cascais 0:33 0-33).. 0-33 Onsale Shoe 1-33} 0-55) 1-88] 1-70) 5-46 
D 0°33 0:33]... .10°34 0:33]..../0°34)...... 1:67} 0-55) 2-22) 2-22) 5-45 
d Sipe a O2dB) pees << 0-50}... .|0-33 0:34)... ./0-33] 0-34) 2-34) 0-55) 2-89) 2-52) 6-03 
ROTATION A, 1923 SEEDING 
May June July Aug. 
ile 29a om al ValeZOiie Zoe ome lO 18 | 26 9 
D2 AS ere Sg Ailsa Mites ie eae dl ee fe ay 0:00} 0-55} 0-55} 0-59) 1-82) Cut Aug. 18 
dares see (Dean See Pio ee [Be ke Aik. ot 0-50} 0-55} 1-05} 1-29} 2-19 
[Opp alee OSbO | Reear tes inca ..|0-50 S| sani 1-00} 0-55} 1-55} 1-43] 2-77 
1D Ae eh Seri eit a UzOON ees ery OSOO| i202) ab onre | See en OS) ee Seo i ine 1-50} 0-55} 2-05) 1-60} 2-22 
DB A Tree eit O50 ler ees eesti ee 250 ees ne OO cee) peer Oe UD arsebea iesceteners 2-00} -0-55| 2-55) 2-20) 4-55 
IB Sintec, OBO (ee. laeae aos CEST) Eres COCTNPE COTO ee POSTON Wa i, 2-50} 0-55} 3-05} 2-87) 45-10 
Cine ORDO] cee lssean eee 0:50}..../0-50}..../0-50)....)....]0-50} 0-50} 3-00) 0-55] 3-55) 3-18) 4-48 


‘Irrigation Experiment Station, Brooks, Alberta—Peas (Prussian Blue)-— 
Plot Series Record, 1924 


ROTATION E 


2 
Irrigation ae 8 

Date and Depth Applied in Acre-feet per Acre ng ey 3 a fs 

fa = > o = re 
Plot No. $$ S = a Ae AA =< | Remarks 

May June July Aug. | '>,F Iq am ee =% ols 5 

Se Se ee ee eee eee ye ‘a—tS » 2 BC Oe 

301.34 1hql7 1228 127 | aeero mas ATS 23; aS Be ee cee te eee 

Ft Ft Ft. | Ft. |Bush 
S112 ie RS SR GO RR Ae OS gore Poneto cf Cavetell ta conic kesatere 0-00! 0-57] 0-57; 0-57; 0-0} Sept. 16 
BAO eta toe ae tO sod ter pe ctmmes oer aes A eel eee a Starene 0-33) 0-57) 0-90} 0-95 8-0 er 16 
OMe He occ ae « BORso| ae 0-34 mle FO | eu iDewal Ie cid 0-67| 0-57) 1-24) 1-33} 24-6 CoG 
DAs i: OSS ee ee: 09384 | Fea hee . 0-33 ies kei| Sete lt aay er 1-00} 0:57} 1-57} -1:62| 32-6 corer iG 
a eee ORBEA A wad 0-34 0-33 al Oz 4c elle ee 1:34| 0-65} 1-99] 2-01] 39-5) Oct. 8 
DA) vo genet See Or33ic Reale O84) coals we cies s - |0280). 4 aleanlO°34). oc) O99) 1671s -0165|p = 2s2) pean al cose % 8 
OA rece (DEC tallies a scat 0-34)....]..../0-33]....]0-34)....10-33]....] 0-33} 2-00] 0-61] 2-61} 2-40] 24-2) Sept. 22 
PH OB ns See O33] fame 0-34)... ./0°33]..../0-34]....]/0-33)..../0-34| 0-33) 2-34) 0-61] 2-95} 3-10) 24-4 EO VAm 
OU Mere ee Ale ety oe lene. eee ODO eter horace | ODOT een corte | Greet teeter eee | ee aie 1:00) 0-57) 1-57] 1-67} 38-8 eae 
PAE lake a ka OOD seo eeee ban 28210 DOM tere Seite eel ODO S228 | see 1-50]; 0-65] 2-15) 2-31) 41-1) Oct. 8 
Wyo? sake Rea pee O50 |eeme lene a (O00 inert aes | O00 Seen ee 0-50} 2-00) 0-65} 2-65} 2-70) 36-8 Coes 
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Irrigation Experiment Station, Brooks, Alberta—Potatoes (Netted Gem)— 

Plot Series Record, 1924 
ROTATION A 
Irrigation se ped ns & 
Date and Depth Applied in Acre-feet per QR) Sey |S Yield per 

Acre Elta eee a = Acre 

Plot No. — —|38 ad As AAs Vite: 
July August Sept..| > @ |g ao a8 2B © 
es eae -| SE sa< S|] $& |S Z0|No. 1/No. 2 
Ma toloute seule she POE 19 eb 1 A fam HH H 
Ft FE. | Bey Ft. | Bush. Bush 
CLAN oo, pelts UIE? ie fap a Ae var Wi OA OR Bien aba t Eee Tier lee ne 0-00} 0-65) 0-65) 0-50) 48-0} 27-8 
Leis as daar ah Rena ae RR ei presales As ee eee Ss 0:33} 0-65) 0-98} 1-11) 259-4) 25-9 
(Ge edt lake te NOS ORs RANE ae Oeealin 0:17 sees o's aes 0:50) 0-65) 1-15; 1-12} 198-5} 23-4 
UAT critecaptaric: mph ine he hae ae 0-17/0-33)].. 0-17 ne atl hayes apo: 0:67) 0-65) 1-382) 1-27] 272-6) 24-8 
4 Sacchi ce ate ce on Ose OSS mere || eect CP adic) ecw tok earth (ll reper 0:84; 0-65) 1-49} 1-50) 410-0} 18-5 
A RA Reet fete detigaag AE pe xcs! nln (os By FS S33 Re A Sa Yet Lif Meme Bea Za Roe 1:01; 0-65] 1-66) 1-59) 415-0} 13-4 
1BY Sie Ottis ate A ne 7 i O=1710-33)0-17).. 10-1722. 10-17)... 0°17 1-18} 0-65} 1-83) 1-77) 444-7) 13-8 
(CARDED ir rab Syacx er AR a Ri SEE, TA OAD Roel ee allhtesrcee Oe |cecesi « Sesleri es 0-67; 0-65) 1-32) 1-20) 303-9} 30-8 
JON: gat Se oe Soh as Sea tee ee eee 0-25)0:42).. 5 aK asl See sal |e emis r ereye 0-92) 0-65) 1-57} 1-41) 419-5} 28-8 
Jy ty A een Bee net et ee Ra 0-25/0-42).. NU E715) ee el OPA as soe 1:17; 0-65} 1-82) 1-66) 469-8) 13-4 
ROTATION C 
July August 
G delosle26ple oe (hel AO 25) oO 

‘ No. 1)/No. 2 
Q2EAME RS DS A trehe eee aS ts LO Or ne seeped erates lewciesea cea SEE eaten 0-17; 0-65} 0-82) 0-80) 144-2} 20-9 
[Bane oo fete eee ey ee ean ti Ode leer tdis ecules Bet. bile me. sine copes 0:33} 0-65) 0-98} 0-67} 134-9} 14-9 
eee Taree Pe ee 4, Se Osoolene Os Lele ss er ever” | SRN coo. 0-50} 0-65) 1-15) 1-18) 250-3 7-0 
IDs See SR ae Ost Oso epetee| Os liddmeres tie pee MIN Pe eee 0-67| 0-65} 1-32) 1-37) 294-9} 13-1 
OE Ae xe tub Set. Rae eR Sete Rn On AOSai ean Oglala ele ia Zalieoee & rel tan eae 0-84) 0-65} 1-49} 1-33] 236-9} 13-4 
emer see ae tee ee oh et OR A O253) ON Leite Otis O Sut ener ergo. 1-01} 0-65) 1-66) 1-78] 248-0) 20-2 
(Cink Fis Gah Sas Pence een ee Gee aan am ee ODAC S38 Orla Ould e OC lO: Uileicaes.: 1-18] 0-65} 1-83} 1-70] 278-2 9-6 
D “Levstsies Sonate PRE Ne Na Aira eh eped| rere ayer | eee vey) epi ieaieasl tnt fall esp el nen eae 0-67} 0-65) 1-32) 1-18} 168-7} 16-8 
LBs; os Ge RS Re a 0: 250-42 el Qeao ees sail ee halen: cen nin meas 0-92} 0-65} 1-57) 1-73) 282-6) 17-4 
Tt, oie re 2 Sle | EM aor eee ic 0-25/0-42 mi (}ick ed leery | ics ealtieeew opel eee tages « 1:17) 0-65} 1-82) 1-77) 302-5} 23-6 


Table showing comparisons between Coaldale, Brooks, Strathmore and Ronalane 
for Temperature, Evaporation and Precipitation 
NW. 25-8-20-COALDALE El. 2828-1 


Evaporation Monthly 
— and 

ns seasonal 

A915 1916 1917 1918 1919 1920 1921 1922 1923 1924 averages, 

a 1915-1924 

AUP Rag echo 5-68 1-51 2°55 3-20 6-59 3°31 2-05 1-97 3-19 2°77 3-58 

Maya aas sh 4-28 5-12 4-83 6:76 | ~ 5-20 5-68 3-69 4-32 4-63 4-32 4-88 

June.. 2-26 4-68 5-78 7-88 7-30 6-47 6-62 5:17 3°30 3-60 5:31 

Ply eree et ek TF o., 4-38 6-20 9-20 7-68 8-12 6-92 6-55 5-45 4-42 5-67 6:46 

PR UPUS Gs seta. ih, 2 4-97 4+70 5-23 6-79 6-91 5-76 6-09 5-42 3-90 4-03 5-38 

September........... 2-92 3°59 4-35 3-78 3-81 4-80 4-28 4-40 3°85 3-61 3-94 

PSUS eats - 24-50 | 25-80 | 31-94 | 36-07 | 37-93 | 32-95 | 29-28 | 26-73 | 23-29 | 24-00 29-55 
Precipitation 

1 eS eee, 0-00 0-26 0-70 0-15 0-53 3°54 0-54 2-93 1-12 0-45 1-02 

May. 2-99 4-12 0-86 1-03 1-86 1-59 1-28 1-28 3-16 0-82 1-90 

SUBGE hoa: Noes, 5-31 3-82 2-11 0-65 0-66 1-09 0-86 1-21 3-51 3:22 2-25 

BUI AG CR ON: 5-15 2-47 0-29 0-93 1-27 3-21 2-17 2-25 3:18 0-75 2:17 

AUBUBE sof 0-28 3°25 1-88 1-23 1-20 0-20 0-55 0-33 1-30 3-14 1-34 

beptember.—. 2.2%... 2-11 4-79 2°82 0-41 2-14 0-31 0-21 0-73 0-09 1-23 1-58 

Sumss.a.\.! 15-84 | 18-71 8-66 4-40 7-66 | 10-03 6-61 8-76 | 12-36 9-61 10-26 
Temperature 

ANS ll: ctr Nee Re 50-0 44-2 39-2 49-8 45-4 Bae | 41-2 39.9 |\ “44-4 41-3 41-5 

INE eC Both te et ee 51-1 48-6 49-7 44-0 49-0 47-6 51-0 51-6 53-2 53-5 49-9 

June 54-7 56-4 56-4 63-0 538-3 57-0 62-8 61:7 60-6 56-0 58-7 

Ses eres. an th od 59-3] 63-3 68-5 | 64:3} 65-9} 69:0] 64:6 | 64:0} 66-5] 65-1 65-0 

AIL oe Geri ot Rin... 67-2 | 60-8 | 63-5] 63-5] 66-7| 68-1] 62-7] 66:0] 63-3} 60-3 64-2 

Beptomber. <.5 5.4... 50-4 | 53-6 | 55-1] 57-4| 54-8! 55-4] 50-3] 59-0] 56:5] 55-8 54-8 

Averages........ 55-4 54-5 55-4 55-8 56-7 55-4 56-8 56-9 55-3 55-7 
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Table showing comparisons betwecn Coaldale, Brooks, Strathmore and Ronalane 


Department of the Interior 


for Temperature, Evaporation and Precipitateon—Con. 
SE. 6-19-14—BROOKS El. 2455 


Evaporation Monthly 
$$ —_____— — _ and 

5 seasonal 

1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 averages, 

1915-1924 

ENOL SM awed idea een eee terest Risin 5c oll re en Aas 5-68 2-47 1-05 2-64 1-71 3-73 3-16 2-92 

SVE Vera ences a meee ieee Peers NN reel ene dee 8-47 6-07 4-28 3-69 4-73 4-89 5-24 5-34 

UNG Ae tat eetr ee Ul ee Seer near o HsR iene 2 8-50 7°33 5-73 5:77 4-52 3-22 3:97 5-58 

NLT ap eaene Haan, Ben el] Mun, pte een en | ete 9-57 7°15 5-15 6-29 5-35 Sale 6-24 6-41 

BARIETIS bt rorean Sette Mester edll testes co tees [cease | Rien Sonic 6-80 5-21 5-65 6-01 4-64 3-18 3°24 4-96 

ISEHCOIM DEL Reet eT ee ce tose tee ae 3-84 3-21 4-12 3-22 2-82 3:12 Dols 3-26 

SUIS! weet che Niece evi Metal Aim Ran cogil ns ee 42-86 | 31-44 | 25-98 | 27-62 | 23-77 | 28-27 | 24-38 28-47 
Precipitation 

PA DT lees. cic. Meter oe iso ass SPR «eee 0-58 0-00 1-41 1-16 0-95 1-94 0-78 0-46 0-91 

Ee cova CNRS «memes er al Ieee eal 1-01 0-42 1-02 0-88 1-55 1-26 0-90 1-05 1-01 

NUNC eat eet 5-41 OE 0-89 0-54 0-40 1-52 0-21 2-09 4-19 1-50 1-90 

ICT ZR > hae re step 1-55 2-61 1-06 1-39 1-46 1-41 1-44 0:33 1-87 1-26 1-44 

PATIOS bee alent ss 2-07 1-80 2-45 1:15 2-40 0-00 1-46 1-70 1-75 2-41 1-72 

September.....:.... 0:65 2-45 0-82 0-31 1-77 0-00 2-65 1-12 0-00 0-86 1-06 

SUI Smee AC eplice heres | cian Lies 6-81 3-81 8-46 4-97 8-26 8-44 9-49 7-54 8-04 
Temperature 

PA Dil ee gee ter tats 48-2 43-0 39-0 46-0 43-8 34-6 41-5 41-0 43-4 39-6 42-0 

May. 50:0 47-0 52-0 52-0 53-1 50-8 50-3 AAC fl 53-2 51-8 51-3 

JUNG Ie rN eet 56-4 58-0 58-3 65-0 62-4 59-4 64-6 62-2 61-9 57-4 60-6 

Da Meo eae iene 62-0 66-0 70-5 67:5 66-3 69-0 67-3 64-9 67-3 67-3 66-8 

TAD SUSta. ete toe ediets 70-0 62-0 63-9 64-2 64-5 64-6 63-2 65-6 63-2 61-7 64-3 

September....:..... 51-0 52-0 54-3 53-2 54-8 55-5 50-0 57-0 55-0 55-7 53°8 

Averages........ 56-3 54-7 56:3 58-0 57-5 55-6 56-1 57-2 57-3 55-5 56-46 

NE. 11-24-25—STRATHMORE El. 3190 
Evaporation Monthly 
$$. $$ and 

— seasonal 

1915 1916 1917 1918 1919 1920 1921 1922 1923 2924 averages, 

1915-1924 

PA DTI bae eer gen eee 4-22 2-59 2-09 2-88 4-15 2-05 3:00 Hien ee 3-69 1-80 2-94 

DWE Te ann eR Aen eee ee 4-73 3-46 3:70 4-58 6-42 3-00 4-76 5-85 5-43 4-78 4-67 

ABT Ps tntreta no Stage ls 4-33 4-59 4-60 5-83 6-42 4-20 6-02 4-24 3-50 3-81 4-75 

TUBS prot nga) ype eas 6-47 4-84 5-88 6-13 5:46 4-47 6-27 5-33 4-76 4-44 5-40 

AUSUBU seis cce late ae 4-25 3-16 3-66 4-01 3:65 4-47 3-59 3-74 3-37 3-20 3-71 

September.......... 2-27 2-66 2-27 2-62 1-64 3-67 2-69 3-56 2-44 2-89 2-67 

SUIS eee hee ee 26-212 |e 2bes0 ie 22-20) |> 2605)" 27974 | A21 86 | eeb soon ene « 23-19 20-92 24-14 
Precipitation 

PADTILG Pete hie: 0-11 0-44 0-56 0:39 1:45 2-11 1-28 2-71 1-06 1-09 1-12 

IMA.) ees Ee, oe ee 3-42 4-51 3-26 1-08 2:26 1-78 0-71 0:36 3°97 0:55 2-19 

FUNG. Seety.<'2e ee 4:77 2-02 2-30 0-22 1-10 1-72 1-14 1-30 4-02 4-00 2-26 

U6 Sens Oh Sa. 4-89 3-42 0-51 1-10 1-56 2-87 2-76 2-15 2-56 1-08 2-28 

PAUSUSL saben ay exe 1-48 3-13 2-48 2-10 3-46 0-27 2-99 2-73 1-98 2-19 2-28 

September....... 2-56 2-60 1-05 0-82 3°26 0-08 0-63 0-76 0-83 0-98 1-36 

SIMA EAR 5 ny Donon 17-23 16-12 10-16 5-71 13-09 8-83 9-44 10-01 14-42 9-89 11-49 
Temperature 

PADI eee. ce 46-0 41-0 35-1 41-2 41-9 27-7 38-6 35-7 38-5 37-0 38:3 f 

IM aVaiccce (here. Aol 48-6 44-4 47-2 48-5 47-4 46-0 49-2 50-2 49-8 51-4 48-3 

TUNE wpe ek oe eke 51-7 53-9 54-2 59-9 56-1 55-5 60-3 54-2 54-0 Gyo | 55-4 

DULY ia Os Meee 57-2 59-1 64-9 62-6 61-7 65-0 61-8 60-7 62-3 63-3 61-9 

August BEE eRe Oe Sue Ae 64-4 56-7 59-0 55-5 60-4 60-8 58-9 61-9 59°5 58-0 59-5 

September.......... 47-0 48-5 51-6 49-0 49-5 51:3 47-0 54-8 52-3 Byron 50-4 

Averages........ 52-6 50:6 52-0 52-8 52-8 51-0 52-6 52-9 52-7 52-8 52-3 ¢ 
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NW. 5-13-12—RONALANE EI. 2330 


Precipitation Monthly 

aa Se ee es ge SE ee an 
= seasonal 
1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 averages, 
1915-1924 
PADEIL eee Melis ke. oe 0-09 0-14 0-84 0-21 2-34 0-90 0-62 2-48 0-93 0:17 0-87 
AN Bee fare A aa 1-69 2-33 0-76 0-65 1-62 1-54 1-74 0-80 1-63 0-56 1-33 
UN OMe priate: oda. osu 4-15 4-32 1-29 1-22 0-37 0-66 0-74 1:73 5-12 1-63 2-12 
livihyt oe eae Selb 3°26 4-24 0-24 1-37 0-89 2-22 1-21 1-10 2-34 0-69 1:76 
August...... ee 0-75 1-68 1-34 0-92 0-77 0-00 0:57 0-48 1-32 3-00 1-08 
September.......... 1-29 3-14 1-53 0-22 0-83 0-03 1-96 0-59 0-00 0-77 1-04 
Sums...... 1-23 15-85 6-00 4-59 6-82 5-35 6-83 7-18 | 11-34 6-82 i: 20 

Temperature 

PA DEtientnns ste hina ts 51-4 43-9 layehoure 42-2 45-5 33-6 42-9 41-1 | 40-57 | 40-13 43-90 
Viel Se wrap ee se. 53-0 48-7 51-6 49-8 53-6 50-4 52-4 54-0 | 54-10 | 52-04 51-96 
ARE : othe se ae Ea 56-4 57-6 57-8 64-1 63-1 50-7 66-3 60-3 61-68 | 56-16 60°31 
DULG Mee eet Ate toes 61-2 65-8 69-9 65-0 67-3 69-5 68-3 66-7 67-82 66-09 66:76 
AMO USb ace triers. a4 < 69-2 62-1 62-6 64-4 66-6 65-8 64-8 68-3 63-35 60-4 64-76 
September....1...... 51-5 53-3 55-1 55-0 54-6 56:9 50-7 61-5 | 54-90 | 55-48 54-90 
Averages........ 57-1 oD22 55-8 56:8 58-4 56:0 57-6 58-6 | 57-07 | 55-06 57-10 


Summary of Temperature, Precipitation and Evaporation at Coaldale, Brooks, 
Strathmore and Ronalane, April to September, inclusive 


Mean temperature} Precipitation | Evaporation 
Station 10-vear period [10-year period|7-year period 

1915-24 1915-24 1918-24 

Degrees F. Inches Inches 
"UALR YS tol Ly. ects sat Al abet in ail alee A alli ata? Olean Sneed a wales ae DoT 10-26 30-03 
Ley eV a Se RR, Age Fe Dy Ba 2 te EAT BRR a a 56:5 8-04 28-47 
SURG SSIS Se ee et a ee ne of Wee ee ie ear are ee 52-3 11-49 24-51 
eee er RAEN Bs Sian die og Wine w Ae dee al on8 gp 8 Pers 57-10 8205 O14 cee ae nee 


* Records for 1924 taken at Vauxhall. 


DRAINAGE 


DRAINAGE SURVEYS AND INVESTIGATIONS 


Drainage investigations during the year 1924-25 have been restricted very 
largely to the inspections iand surveys of small projects. No new investigations 
of projects for development by the Federal Government have been made. 


SMALL PROJECTS 


Settlers may carrry out small drainage schemes, under the provisions of the 
Federal and Provincial Drainage Laws, to reclaim the balance of their holdings 
or to purchase for reclamation adjoining Dominion land. Such schemes shall 
not exceed in size 1,280 acres and in estimated cost $5,000. 

The Department of the Interior makes the required engineering investiga- 
tion free of charge, and annual inspections of each authorized scheme are made 
until the schemes are completed to the satisfaction of the minister, after which 
title to the reclaimed land is granted by the department. As a rule the settlers 
themselves undertake the actual construction of the drainage works, thus avoid- 
ing an outlay of cash. Where more than one settler is affected, they join 
together and share the labour entailed on the basis of their respective interests 
in the project. 
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Many shallow lakes and sloughs immediately adjoining or forming a part 
of established farms, formerly of no value, and very often a menace to stock, 
have been drained by settlers, who by means of a comparatively small expendi- 
ture of cash have been able to secure large returns from the reclaimed lands 
chiefly in the form of forage crops. Some 3,500 tons of cultivated hay were 
harvested from these small projects in the province of Alberta in addition to a 
large quantity of wild hay. Sixty schemes of this character were investigated 
or inspected this year. 

PROVINCIAL SCHEMES 


In connection with drainage districts organized under the Provincial Drain- 
age Laws and Part III of the Federal Drainage Regulations, it is necessary that 
this department authorize the removal of any water areas affected before drain- 
uge may be undertaken. This action is essential to determine the effect. of 
drainage on any water rights already granted under the Irrigation Act, and upon 
irrigation or water supply generally and their future development. 

Two projects of this class were investigated by the department this year 
as follows:— 

1. Naicam Drainage district of the province of Saskatchewan, situated in 
tps. 38, 39 and 40, rge. 18, W. 2nd mer. It was determined that no water rights 
would be prejudicially affected by the proposed scheme and authorization was 
accordingly granted by the department. 

2. Wascana Drainage district of the province of Saskatchewan, situated in 
tp. 12, rges, 15 and 16, W. 2nd mer. This project is loeated on the height of land 
separating the Wascana Creek and Souris River watersheds and to determine 
definitely the effect of the proposed reclamation project in relation to the pro- 
visions of the Irrigation Act, it was necessary to make a more comprehensive 
investigation than is usually required in such cases as 2 drainage basins are 
involved. Some 68 miles of section line were run, of which 56 were circuited. 
Temporary bench-marks were established at section and quarter-section corners 
and a permanent bench-mark established at the NE. corner sec. 34, tp. 18, rge. 
17, W. 2nd mer. The investigation disclosed conditions favourable to drainage. 


DOMINION PROJECTS 
Waterhen Lake Drainage District 


The lake portion of this project has now been successfully drained. The 
water was let off in August, 1922, and practically the whole area relieved of 
surface water by the fall of that year. During the season of 1923 the water sur- 
face gradually lowered from an elevation near the surface to 14 to 3 feet below. 
During 1924 the water table continued to lower until it is now from 4 to 6 feet 
pelow the lake bed. 

On account of the thick growth of semi-aquatic vegetation covering the 
marsh portion of this project, a considerable time elapsed after the construction 
of canals before the greater portion of the surface water was disposed of. By 
the fall of 1922, the water table was still near the surface and pools were found 
scattered over the greater portion of the area. During 1923 the water table 
receded very gradually to 1 or 2 feet below the surface. In 1924, however, 
which was an exceptionally dry season, the water table receded very rapidly and 
now is from 3 to 5 feet below the surface. 

The greater portion of the lake bed consisting of 5,270 acres was leased in 
1924, and the lessee also took over the experimental plots previously under the 
supervision of the department. The remaining portion of the lake bed, con- 
sisting of 570 acres, was leased to those settlers owning the fractional quarter- 
sections adjacent to the lake. 
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By employing two 20-h.p. caterpillar gasoline tractors, about 2,000 acres 
of the leasehold of Messrs. Baleovske and Wadlinger were prepared by disc 
harrowing for seeding, which was carried out by 6 seeders drawn by 6 horses 
each. 1,700 acres were sowed to flax, the remainder consisting of oats, wheat, 
barley, rye and cultivated grasses. 

Early in the growing season indications pointed to a splendid crop. The 
flax and other grains showed well and apparently in a healthy condition. Unfor- 
tunately in July a drought, the intensity of which has never before been experi- 
enced in this district, commenced to be felt and continuing as it did through 
the major portion of August and September, caused a complete failure of the 
flax crop. The results of the other grain crops, however, compared favourably 
with the results of similar crops on the high lands adjoining. 

The lessees of the marginal area experimented with crops other than flax 
and having regard to the abnormal conditions during the growing season 
obtained very satisfactory results. 

With the experience gained this season by the lessees of the reclaimed land 
in Waterhen Lake bed proper, and given average meteorological conditions, it is 
considered that next season’s crop results should compare most favourably with 
the high averages of returns enjoyed by this district generally. 


Carrot River Reclamation Project 


A general description of the Carrot river reclamation project, which has 
been under consideration by the department for a number of years, will be found 
in previous annual reports. It consists of some 1,086 square miles contained 
in a triangle formed by the Saskatchewan and Carrot rivers and the Sipanok 
channel, and an additional area of some 350 square miles adjoining this on the 
east, known as the Pasquia extension. This large area is not only subject to 
the overflow of the Saskatchewan river during unusually high water, but, owing 
to the fact that the general level of the larger portion of it is below water level 
at ordinary stages of the streams, drainage by gravity is prevented. The only 
method of reclaiming this area, therefore, is by a system of levees along the 
streams to prevent the overflow, and the installation of pumping plants to 
dispose of the drainage water. 

A very thorough study has been made of the project and cost estimates 
compiled for 5 alternative schemes providing for the whole or partial reclama- 
tion of the area. That area between the Saskatchewan and Carrot rivers and 
the Sipanok channel has been divided into 5 districts, each with a separate 
canal system and pumping plant. Three of these systems drain into the 
Saskatchewan river and 2 into the Carrot river. The 5 schemes considered 
consist of various combinations of these districts and the Pasquia area which 
is provided with a separate canal system and pumping plant. 


Scheme “ A’’—This scheme includes 1,086 square miles between the Sas- 
katchewan and Carrot rivers extending as far west as the Sipanok channel 
and embraces all of the 5 districts referred to. An extensive system of levees 
is provided to prevent overflow, and drainage water is disposed of by 5 separate 
pumping plants. ‘The height of the proposed levees is based on the estimated 
high-water grade line of the Saskatchewan, Carrot and Pasquia rivers allowing 
for a freeboard of 3 feet. Levees of over 11 feet in height have been designed 
for a crown of 10 feet and under that height for a crown of 8 feet. The side 
slopes adopted are 3 to 1 on the river side and 2 to 1 on the land side. In all 
eases a berm of 20 feet has been allowed between the toe of slope and the borrow 
pits. Canals have been designed for bed widths varying from 3 to 120 feet with 
side slopes of 1 to 1 and are of sufficient capacity to provide for a maximum 
runoff of 24 cubic feet per second per square mile of area drained. 
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The power required for the 5 pumping stations amounts to 6,565 h.-p. and 
it is found more economical to develop this power at individual stations than 
at one central station. The pumping plants including pumps of the centrifugal 
type require 2 or more units of such capacity as would show the greatest 
economy in operation. ‘These pumps should be of standard size so as to pro- 
vide for replacement or repair without interfering with operation. . 


Scheme “ B”.—This scheme includes about 255 square miles extending from 
the mouth/of the Carrot river westerly to the higher lands through the centre 
of rge. 31, W. Principal mer. It is bounded on the north by the Saskatchewan 
river and on the south by the Carrot river. ‘To protect this area from overflow 
it is necessary to construct levees completely around it. The interior water 
courses are diverted to the Carrot river by means of the levees at the western 
boundary. The estimated power requirements amount to 1,795 h.-p. which is 
provided for by 2 separate plants. 


Scheme ‘“ C”.—This scheme includes an area of about 240 square miles 
between the Carrot and Pasquia rivers extending from the mouth of the latter 
stream westerly to about the centre of rge. 31, W. Principal mer. ‘This scheme 
requires a levee completely around the area to prevent overflow during high 
water. A single system of canals has been projected to cover the whole area 
and a pumping station provided at the eastern end of the district by which the 
drainage water is discharged in the Pasquia river at a point 2 miles above its 
confluence with the Saskatchewan river. In normal and high-water years, during 
the period that the rivers are in flood, pumping will have to be resorted to for 
the eastern portion of the area. Drainage water from the western portion, how- 
ever, may at all times be discharged by gravity to Big Lake which forms a 
natural reservoir with a capacity of 22,400 acre-feet. All canals in the western 
portion of the district will discharge into this lake and by the construction of 
a hold up gate at its outlet will provide for the drainage of the western portion 
of the area until such time as the river subsides and the reservoir discharged by 
gravity. The power requirements are estimated at 935 h.-p. and are provided 
for by a single plant. 


Scheme “ D”.—This includes the total areas under schemes “A” and 
“C” consisting of about 1,326 square miles. The levees and canals required 
are similar to those designed for the above schemes. ‘The total power require- 
ment is 7,500 h.-p. and is provided for by 6 separate stations. 


Scheme “ H”-—This scheme is a combination of schemes ‘“B” and “C” 
and includes the total area of both, amounitng to some 495 square miles. The 
system of levees and canals is similar to those provided for the above schemes. 


The amount. of power to be developed is about 2,730 h.p. and although the 
cost of a central generating plant is considerably in excess of the unit type 
plant, there is a very large difference in operating cost in favour of the former 
type. In this case, therefore, the central power station has been adopted. 

This project has decided possibilities but the development is largely depend- 
ent upon the need of more farm lands for which at the present time there is 
not much demand. Another requirement is cheap power and to secure this it 
may be necessary to await hydro-electric development on the Saskatchewan 
river. 

The following table shows the capital and annual cost of the schemes 
investigated and also an estimate of the power required. The costs include/10 
per cent for engineering and contingencies, and also interest charges at 5 per 
cent to carry the scheme for 2 years during construction:— 


a a tk 
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Carrot River Reclamation Scheme—Comparison of Costs of Different 
Proposed Schemes 


Annua Cost of Per cent 
Area, Capital cost Capital | Annual | Cost of Pump Est. Theor- {of theor- 

Scheme | drained, cost main cost cost pump plant HP etical etical 
acres and Op. | per acre | per acre plant per acre | required Here to gross 

3 $ Sects.) 7S.) cts; $ $ cts. 

A 659,168] 6,291,656] 406,255 9 05 0 58) 1,215,440 1975 6, 565 4,783 75 
B 163,456) 2,113,555} 120,580 12 93 0 74) 330,485 2 02 1,795 1,296 72 
C 153,525| 2,177,808 87,980 14 19 0 57| 197,130 1 28 935 682 73 
D 848,693} 8,469,531} 494,235 9 98 0 58] 1,412,570 1 66 7,500 5, 465 73 
EK 316,981) 4,372,740} 193,670 13 79 0 61 608, 925 1 92 2,730 1,978 73 


PRIVATH SCHEMES 


Catfish Creek Drainage Project 


In connection with the Catfish Creek drainage project of the McArthur 
Land Company, a certain amount of drainage construction work was carried on 
during the summer of 1924. Work was started May 30, at the junction of the 
proposed channels Nos. 1 and 2 and from this point the dredge worked south 
along Channel No. 1 for a distance of 5,200 feet. The dredge, a floating type 
with a 45-foot boom, experienced difficulty owing to the falling in of the banks 
and on this account the work was closed down on July 30. With the lengthen- 
ing of the boom to 55 feet it is expected that no further difficulty from this 
cause will be encountered. 


DOMINION DRAINAGE REGULATIONS 


_In 1917 an agreement was reached between the Governments of the 
Dominion and of the provinces of Saskatchewan and Alberta regarding drain- 
age in these provinces. This agreement was subsequently ratified by the respec- 
tive governments by the enacting of special legislation in the form of drainage 
laws and regulations. 

To give full effect to the drainage agreement, having regard to the altered 
conditions of the present time and to the advancement made in the science of 
reclamation, it was felt by all interests affected that certain amendments and 
changes should now be made to the existing drainage acts and regulations. 

Accordingly conferences between responsible officers of the department and 
of the drainage departments of the Provincial Governments were held in Regina, 
Sask., and Edmonton, Alberta, when the matter of drainage was fully discussed 
and revisions to the drainage agreement tentatively agreed to. Amendments to 
the Dominion Drainage Regulations are now being considered and when these 
are finally approved by the department and the provinces, will be submitted to 
the Dominion Government. 


SPECIAL INVESTIGATIONS 


This department co-operated with the Department of Indian Affairs by 
carrying out at the request of the latter a field investigation to ascertain the 
feasibility and probable cost of reclaiming by drainage a part of St. Anne 
island, situated in lake St. Clair near the mouth of the St. Clair river, compris- 


ing the Caldwell Indian reserve. 


The island comprises about 6,000 acres of which it is proposed to reclaim 
2.000 acres. It is low-lying and flat with a variation in elevation nowhere 
exceeding 2 feet within the area to be drained. It is covered with wild grass, 
rushes and cat-tails and is practically treeless. The interior of the drainage 
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area is a wide shallow basin, and is covered for the most part with about 6 inches 
of water, the surface of which is about 1 foot above the level of the water sur- 
face adjoining the island. 

The investigation and surveys conducted by 2 engineers of the service 
occupied 10 days and were carried out in June 1924. The investigation proved 
the scheme to be a combined gravity and pumping one. Low dykes will be 
required to protect the district from flooding from the outside, while lateral 
drains leading to a sump, will discharge the interior drainage where it will be 
pumped over the dyke. The maximum lift for the pump will be 6 feet. The 
total cost of the project is estimated at $21,960 or approximately $11 per acre, 
which renders it economically feasible when it is considered that reclaimed land 
of the same character in this locality is-valued at $100 per acre. 

A copy of the report of the investigation and of the accompanying plans 
were furnished to the Department of Indian Affairs. 
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CLASSIFIED LIST OF PUBLICATIONS 


WATER POWER 


The Reports pertaining to Water Power, published by the Dominion Water Power and 
Reclamation Service, with the exception of the Annual Reports, have been called Water 
Resources Papers, and have been numbered 1, 2, etc. 

‘Annual Reports previous to 1913 are included with the Annual Report of the Department 
of the Interior, and can be secured from the secretary of the department. 

Annual Reports for the fiscal years ended March 31, from 1913 to 1925, are available for 

: distribution. That for 1924 is the first report combining the activities of the Water 
Power and Reclamation divisions of the Service. 


REPORTS OF SPECIAL GR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations, 
Bow river west of Calgary, by M. C. Hendry, chief engineer in charge of surveys. This 
is a complete study cf the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run-off and ice formation. Existing and possible power 
a Anes developments, together with maps and plans are appended complete. Pub- 
ishe 14. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other source of power and the power market. Maps, 
plans and al! relevant data are appended. Published 1915. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigaticns carried out to determine the possibility of lowering the level of 
Cedar lake and its effect in a general scheme for reclaiming the low-lying lands con- 
tiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out of print. 


Waiter Resources Paper No. 6.—Report on cost of various sourees of power for pumping 
in connection with the South Saskatchewan Water Supplv Diversion Project, by H. E. 
M. Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of south 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Repert on the Manitoba Water Powers, by D. L, McLean, 
8S. 8S. Seovil and J. T. Johnston, compiled for the Manitoba Public Utilities Commission. 
A general survey of the water-power situation in Manitoba, with all available general 
information and hydrometric data published to date in condensed form concerning the 
rivers in Manitoba. Fublished 1914. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of Dominicn Water Power Branch, prepared for the guidance of field engineers of the 
Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. Published 
1915. Limited edition. 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project, by 
T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 
Report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915, Out of print. 


Water Resources Paper No. 12.—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a brief descrip- 
tion of certain small western water-power developments. Part II gives am analysis o1 
requirements and cost data for the farm power supply. Published 1915. Out of print. 

Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Electric Devel- 
opment. A complete description of the project and of the details of construction, with 
plans, diagrams and illustrations, by G. R. G. Conway, chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915. 
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Water Resources Paper No. 16.—Water Powers of Canada. <A series of five pamphlets in 
one volume covering the water-power situation in Canada. prepared for distribution at 
the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, consulting 
engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. Acres, 
hydraulic engineer, Hydro-Electric Power Commission, Ontario; tea! Kaelin, assistant 
chief engineer. Shawinigan Water and Power Co. Montreal; K. H. Smith, engineer, 
Nova Scotia Water Power Commission, Halifax, NS. Published 1916. Out of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dominion 
Water Power Branch. Part I deals with progress of utilization, features in design, con- 
struction and operation specially applicable to’Canada. Description of certain typical 
Canadian weter-power developments. Part II analyses the uses, growth and future of - 
electrical power in Canadian industry. Published 1916. Out of print. 

Water Resources Paper No. 20.—Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
H. E. M. Kensit. A detailed study of the industrial growth and future power require- 
ments of the district tributary to the Winnipeg River power sites. Published 1917. 
Out of print. ; 

Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to 
January 1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory 
of the stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 

Water Resources Paper No. 33.-—Directory of Central Electric Stations in Canada, to 


November 1, 1922, Ccmprises an analysis of the central electric station statistics and a 
directory of the stations. Published 1923. Price, 50 cents. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER, INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 
Water Resources Papers Nos. 29, 37, 45 and 52.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the Atlantic drainage south of the St. Law- 
rence river, including Nova Scotia, New Brunswick, and Prince Edward Island and 
southeastern Quebec, for the climatic years ending September 30, 1919, 1920; 1921. 1922; 
1923, 1924; and 1925, 1926, by K. H. Smith, district chief engineer. No. 52, in course 

of preparation. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Papers Nos. 41 and 48.—Surface water supply of Canada. Reports on 
hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage in 
Quebec, for the climatic year ending September 30, 1923. and climatic years ending 
September 30, 1924 and 1925, by Leo G. Denis, district chief engineer. No. 48, in course 
of preparation. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources ‘Papers Nos. 28, 34, 38, 42 and 49.—Surface water supply of Canada. 
Reports on hycrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario, for the climatic vears ending September 30, 1920, 1921, 1922, 1923, 
and 1924-25, by S. S. Scovil, district chief engineer. No. 49, in course of preparation. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 
Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada. 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a gazetteer 

of lakes and streams in Manitoba. 
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CLASSIFIED LIST OF PUBLICATIONS—Concluded 


Water Supply Bulletins Nos. 1 to 11.—Surface water supply of Canada. Reports on 
hydrometric surveys in Alberta and Saskatchewan from 1908 to September 30, 1919, by 
P. M. Sauder and A. L. Ford, chief hydrometric engineers, Reclamation Service. 


Waier Resources Papers Nos. 31, 36, 40, 44, 46 and 50.-—-Surface water supply of 
Canada. Reports on hydrometric surveys covering the Arctic and western Hudson Bay 
drainage (and Mississippi drainage in Canada) in Alberta, Saskatchewan, Manitoba, 
extreme western Ontario and the Northwest Territories, for the climatic years ending 
September 30, 1920, 1921, 1922, 1923, 1924 and 1925, by C. H. Attwood and A. L. Ford, 
district engineers. Previous to 1919-1920 the surveys in Alberta and Saskatchewan 
were carried on and the results published by the Reclamation Service, Department of 
the Interior. No. 50, in course of preparation. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON 
TERRITORY 


- Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35. 39, 43, 47 and 51.-- 


— 


~ Bulletin No. 2.—Alfalfa Culture. 


Surface water supply of Canada. Reports on hydrometric surveys covering the Pacific 
drainage in British Columbia and the Yukon Territory from May, 1911, to September 30, 
1925. No. 1 is by P. A. Carson, chief engineer, the others by R. G. Swan, district chief 

_ engineer. No. 1 contains an outline of the history of the Railway Belt with special 
reference to its administrative, legai and physical problems in regard to water, and a 
gazetteer of the lakes and streams in British Columbia. No. 51, in course of prepara- 
tion. : 


MAP 


Water Powers of the Dominion of Canada, prepared in connection with the First World 
Power Conference, london, Eng., 1924. 


RECLAMATION 


Drainage Regulations. 

Irrigation Regulations. 

Annual Irrigation Reports.—1894 to 1911. Out of print. 

Annual Irrigation Reports.—Calendar years 1912 to 1915. 

Irrigation Surveys and Inspections Reports—Fiscal years 1915-16. 1916-17, 1917-18, 1918-19. 
Annual Report of the Reclamation Service.—1919-20, 1920-21, 1921-22, 1922-23. 


Annual Report of the Dominion Water Power and Reclamation Service.—1923-24, 
1924-25. 


Western Canada Irrigation Association Reports.— 1st to 11th Convention, 1907 to 1917. 
International Irrigation Congress Report 1914. 


Bulletin No. 1.—Irrigation in Alberta and Saskatchewan. (Consisting of a Synopsis of the 
Irrigation Act and its Administration.) 


Bulletin No. 3.—Climatic and Soil Conditions, C.P.R Irrigation Block. 

Bulletin No. 4.—Duty of Water Experiments and Farm Demonstration Work. 
Bulletin No. 5.—Farm Water Supply. 

Bulletin No. 6.—Irrigation Practice and Water Requirements for Crops in Alberta. 


_ Pamphlets: 


Address by Mr. 8. G. Porter—‘ Practical Operation of Irrigation Works.”—Extract from 
W.C.LA. Report, 1914. 

Address by Dr. Rutherford—“Inter-dependence of Farm and City.”—Extract from 
W.C.LA. Report, 1914. 

Address by Mr. Don. H. Bark—“ The Actual Problem that Confronts the Irrigator.”— 
Extract from W-C.1.A. Report, 1914. 

Address by Mr. Don. H. Bark—‘“ Practical Irrigation Hints for Alberta.”—Extract from 
W.C.1.A. Report, 1915. 

Address by Mr. Don. 'H. Bark—“ Alfalfa Growing.”—Extract from W.C.I.A. Report, 


1915. 
“ Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.E.1.C.). 
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Water Resources Papers, and Irrigation and Drainage Reports, 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 33, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 

Ottawa. 
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WATER POWER AND RECLAMATION 


INTRODUCTORY 


On April 1, 1925, Mr. J. B. Challies, Director of the Dominion Water Power 
Branch and the Reclamation Service, resigned to take up a position with a large 
private corporation and his place was filled by the promotion of Mr. J. T. 
Johnston, C.E., the vacancy of assistant director being filled in turn by the 
promotion of Mr. 8. 8. Scovil, B.Sc., supervising hydrometric engineer. 


ORGANIZATION 


International Waterway Matters.—The organization of the Dominion Wate: 
Power and Reclamation Service in field and office is such as to facilitate the ready 
compilation and analysis of run-off and other hydrometric and hydraulic date 
on boundary waters and on waters flowing into boundary waters along the inter- 
national boundary between Canada and the United States. Because of these 
facilities the service has been charged with the responsibility of securing such 
data and of making such studies as are necessary for an intelligent consideration 
of all matters affecting boundary waters, and of advising the minister with 
respect thereto. 


Water-power—The water-power activities are both administrative and 
investigatory. The proprietary interest of the Dominion in the water resources 
of Alberta. Saskatchewan and Manitoba, of the Northwest and Yukon Terri- 
tories and of the Railway Belt in British Columbia gives rise to the necessity 
of administering these resources in accordance with the Dominion Water Power 
Act and the Regulations thereunder, and places upon this service the respon- 
sibility of securing such fundamental engineering and economic data «s will 
enable it properly to control the development, distribution and sale of hydro- 
electric energy. 

Throughout the rest of Canada the water-powers are vested in the provinces 
and investigatory work is carried on in co-operation with the respective provin- 
cial authorities charged with the administration of these resources. The service 
also co-operates extensively with federal departments and commissions other 
than the Department of the Interior, making the services of its field engineering 
staff available to these organizations when, in the interests of general economy 
and efficiency, it is desirable to do so. 

The co-operative water-power and hydrometric survey work is undertaken 
through district offices, each in charge of a district chief engineer, located as 
follows: British Columbia, at 739 Hastings street west, Vancouver; Alberta and 
Saskatchewan, at Southam chambers, Calgary; Manitoba, at 231 Chambers of 
Commerce block, Winnipeg; Ontario, the local organization has headquarters at 
the Ottawa office of the service; Quebec, at 201 Inspector street, Montreal; the 
Maritime Provinces, at 193 Hollis street, Halifax. In every case the district 
offices are operated in the closest co-operation with the provincial officers engaged 
in the administration or use of water or water-power. 

In the Yukon ‘and Northwest Territories the water-power resources are 
administered from Ottawa, and, in the case of the Yukon, through the Gold 
Commissioner at Dawson. Investigatory work in the Yukon is handled through 
the British Columbia organization and in the remainder of the territories as the 
exigencies of the situation demand. 
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The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff, through which systematic and continuous 
stream measurement studies are carried on throughout the Dominion. The 
data secured by the hydrometric staff and through the co-operative efforts of 
the various provincial and other organizations are collated, analysed and 
standardized at the head office of the service at Ottawa, with the result that there 
is already available in Ottawa both general and detailed information concerning 
the run-off and power possibilities of the more important power rivers throughout 
Canada. These data are constantly being revised as new or later information 
is received and are promptly available for reference to all interested in the 
utilization of the water-powers of the Dominion. 


Irrigation and Drainage.—The Federal Irrigation Act and the Federal 
Reclamation Act, together with the Regulations thereunder, provide the bases 
of irrigation and drainage activities. 

Under the provisions of the Irrigation Act the ownership and administration 
of all surface water supply in the provinces of Alberta, Saskatchewan, and 
northern Manitoba are vested in the Crown. All licenses for the use of water 
are conditional upon continuous beneficial use. A local organization, in charge 
of the Commissioner of Irrigation, Calgary, is responsible for the field adminis- 
tration. ; 

The Reclamation Act and the Regulations are administered along similar 
lines. All field investigations are carried out by the local office upon instructions 
from Ottawa. Any questions of drainage affecting departmental interests in 
the provinces of Manitoba and British Columbia are dealt with through the 
agency of the district chief engineers of this service in those provinces. Close 
co-operation is maintained with the provincial drainage departments at all times. 


PUBLICATIONS 


A list of the Annual Reports, Water Resources Papers and Reclamation 
Reports published to date will be found at the end of this report, and copies 
of those which are still in print. will be sent on application to those interested, 
free of charge, except in the case of the Directory of Central Electric Stations 
in Canada, for which a charge of fifty cents is made. 

During the past year Water Resources Papers Nos. 41, 44, 45, and 47 were 
published. The Annual Report for the fiscal year 1924-25 and Water Resources 
Paper No. 46 are now in press. Bulletins were issued dealing with Hydro- 
Electric Progress in Canada during 1925 and the Water-Power Resources of 
Canada as at January 1, 1926. 


PAKLT I 
HEAD OFFICE 


INTERNATIONAL WATERWAY MATTERS 


During the year international waterway problems continued to receive close 
consideration and detailed studies of the various phases entering therein were 
intensified. The more important problems to which attention was directed 
included those having to do with the Chicago diversion and the Niagara Power 
situation. 

Other active international issues receiving attention included the application 
of the New Brunswick Electric Power Commission made through this depart- 
ment to the International Joint Commission, for approval of the commission’s 
Grand Falls power project on the St. John river in the province of New Bruns- 
wick. This application involved three hearings before the Joint Commission on 
March 25, 1925, on May 14 and 15, and on June 12, respectively. Approval 
was given by the commission subject to certain conditions on June 22. 

In June the application of the Buffalo and Fort Erie Public Bridge Com- 
pany for approval to its proposed bridge across the Niagara river connecting 
Buffalo and Fort Erie was transmitted through this department to the Inter- 
national Joint Commission. A hearing was held at Niagara Falls, Ont., on 
August 11, 1925, and approval of the commission, subject to certain conditions, 
was issued on the same date. 

Following the execution of the Lake of the Woods Convention between 
Canada and the United States, on February 24, 1925, there arose, as a part 
of the agreement entered into, a number of international problems having to 
do with the provision of remedial and protective works and with compensation 
for land damages. These are receiving attention and involve considerable 
international discussion and co-operation. 

Incorporated in the Lake of the Woods Convention is the new Rainy 
Lake Reference to the International Joint Commission, which has to do with 
the provision of storage in Rainy lake and in the boundary waters above, and 
with the development of power in connection therewith. 

On September 28 to 30 the first hearing of the International Joint Commis- 
sion on this reference was held at Fort Frances, Ont., at which various repre- 
sentations for and against the power and storage projects were presented. 
Extensive field investigations have been made by this service looking to the 
securing of data for the proper analysis of the problems involved. Further 
detailed field studies are required and are under way in this connection. 

In accordance with the rulings of the International Joimt Commission made 
on October 4, 1921, in conformity with the Boundary Waters Treaty of 1909, 
the measurement and apportionment of the stream flow in the St. Mary and 
Milk rivers and their tributaries in the provinces of Alberta and Saskatchewan 
and in the state of Montana were continued during the past year by an engineer 
of this service in co-operation with an engineer of the United States Reclamation 
Service. The report covering the year ’s operation is now in course of prepara- 
tion for presentation to the commission upon the occasion of its regular semi- 
annual meeting in April. 

Other international waterway issues have been raised in connection with 
the Kootenay Flats reclamation project, the pollution of international waters 
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at various points along the boundary, the Red River drainage matter, the inter- 
national tidal power project of Dexter P. Cooper in Passamaquoddy bay and 
others. 
During the year the international responsibilities of the service were 
materially increased by the appointment of the Director of Water Power and 
Reclamation as Canadian representative on various International Waterway 
control boards in succession to the late W. J. Stewart. The responsibilities 
arising as a result of this representation were dealt with as they arose from 
time to time throughout the year. One of the more important matters had 
to do with the apportionment of water at Niagara for power purposes as between 
Canada and the United States under Article V of the Boundary Waters Treaty 
of 1909. On June 15 the Niagara Board of Control, after an exhaustive study 
of the water used by the various power plants on both sides of the river, 
issued a report to the effect that the amounts of water authorized for diversion 
for power purposes by the Boundary Waters Treaty were not being, exceeded 
on either side of the border. 


WATER-POWER 


LAKE OF THE WOODS CONTROL BOARD 


The Lake of the Woods Control Board was, as in previous years, responsible 
for the regulation of the level and outflow of lake of the Woods. 

This regulation embraces, among other things, the continuous collection of 
hydrological data relating to the watershed, and in this connection the board was 
indebted to the Department of Public Works for run-off records on Rainy and 
Namakan lakes, and to the Dominion Meteorological Service for precipitation 
records at numerous stations throughout the watershed. Precipitation through- 
out the year was about normal but as a consequence of the complete closure of 
the western outlet of lake of the Woods for construction purposes, lake level rose 
from elevation 1055.46 on the Ist April, 1925, to elevation 1059.64 on the 31st 
March, 1926. 

The enlargement of the western outlet of lake of the Woods and the recon- 
struction of the Norman dam was proceeded with during the year, in accordance 
with the agreement between the Department of the Interior and the Keewatin 
Power Company. The rock excavation of the western outlet was completed 
early in October and the reconstruction of the Norman dam was practically 
completed at the end of March. On the 20th February both the upper and lower 
cofferdams were removed and the Norman dam was again made the medium 
of control for lake of the Woods. With the completion of this work, proper and 
efficient control of levels and outflow in accord with treaty stipulations with the 
Government of the United States will be possible and protection assured for the 
domestic water supply and power requirements of Winnipeg, Kenora, and the 
surrounding districts. 


WATER-POWER REGULATIONS AND LEGAL RESEARCH 


No new rights have been granted under the Dominion Water Power Reegu- 
lations during the past year, but some progress has been made in the issue 
of final leenses to take the place of the original agreements under which two of 
the large power developments in the Prairie Provinces have been constructed. 

The study of Dominion and provincial legislation relating to the uses of 
water has been continued, more particularly with regard to the effect upon water- 
power administration. The work in this connection during the past year was 
confined chiefly to the water-power laws of the province of Quebec. AJ] reported 
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decisions of the courts of that province bearing upon the subject were consulted 
and the leading cases analysed for reference. 

It is proposed to extend this research to the other provinces, as such infor- 
mation has been found of value in preparing reports and memoranda in response 
to specific inquiries, of which many are received, or in dealing with administra- 
tive questions. 

In connection with the administration of international boundary waters, a 
study has been made of the treaty provisions governing their use for power and 
other purposes and a large amount of material bearing upon this subject has been 
examined and collated. 


BRITISH COLUMBIA ADMINISTRATION 


Water privileges authorizing the use of waters within the Railway Belt or 
appurtenant to Dominion lands therein which are issued by the province of 
British Columbia under the provincial Water Act are examined for the due 
protection of Dominion interests, and the granting of rights in Dominion lands 
required for the exercise of these privileges, is proceeding satisfactorily, with the 
close co-operation of the provincial Comptroller of Water Rights. 

The arrangement by which the province undertakes the administration of 
the waters of the Railway Belt, which, together with the ungranted Crown lands 
therein, belong to the Dominion, has been in force since 1912 under the provisions 
of the Railway Belt Water Act. This arrangement has, on the whole, given 
general satisfaction, as it places all water users in the province under the same 
law and the same local administration. In order to overcome some difficulties 
which have recently become evident, to quiet any titles to water rights granted 
by the province as to which future doubts might arise and to prevent the 
recurrence of such difficulties it is proposed to amend the Railway Belt Water 
Act. 

The examination of water records appurtenant to Indian reserves through- 
out the province, and the preparation of evidence in support of Indian claims to 
water rights, has been continued by the local engineering staff of this service and 
is now almost completed, as, with a few exceptions, all the Indian claims have 
been adjudicated upon by the Board of Investigation under the Water Act and 
their rights fully established. 


ENGINEERING CO-OPERATION WITH INDIAN DEPARTMENT 


At the request of the Department of Indian Affairs, the District Chief 
Engineer at Winnipeg prepared plans and estimates for a 30-horsepower water- 
power development to serve the Indian residential school near MacIntosh, Ont., 
also water supply and sewage disposal systems for that institution, and has 
supervised the construction of these works, which were carried out during the 
past year. 

Plans and estimates have also been prepared by the same officer for the 
similar requirements of the Guy Indian school to be built near Sturgeon landing 
in northeastern Saskatchewan. 

A description of the work done in connection with these two schemes will 
be found in the report of the District Chief Engineer for Manitoba. 

The local engineering staff of the service in British Columbia has also con- 
ducted a number of investigations on behalf of the Department of Indian Affairs 
for the improvement of Indian reserves and to provide increased amenities for 
the Indians, and a considerable amount of construction has been carried out under 
the supervision of these local officers. These matters are discussed more fully 
in the report of the District Chief Engineer for British Columbia. 
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WATER RESOURCES INDEX INVENTORY 


The water resources index inventory system for the recording and collating 
all water resources data for the Dominion was devised some years ago by the 
service and has since been found most advantageous in its application. A 
detailed description of the system has appeared in the annual report for 1916-17 
and in the combined reports for the years 1917-18-19. 

The index inventory has been found of particular utility in its application to 
the complete census of developed water-power, and in the analysis of central 
electric station activities, undeveloped water-power resources, stream measure- 
ment activities and storage investigations. 

The data compiled are being continually revised in accordance with the most 
up-to-date information and as a result of a number of years of such effort a very 
large amount of information in standardized form is now available. The work 
has been facilitated by the co-operation of many provincial organizations such 
as the Hydro-Electric Power Commission of Ontario, the Quebec Streams Com- 
mission, the British Columbia Water Rights Branch, the Nova Scotia Power 
Commission, and the New Brunswick Electric Power Commission. 


WATER-POWER RESOURCES OF CANADA 


The ever growing application of electricity to industry, the increasing public 
demand for better street, domestic and commercial lighting and the widespread 
use of electricity for domestic and commercial cooking, refrigerating and the 
numerous other purposes made possible by reasonably priced electrical apph- 
ances have all united to create a demand for power which is being met by an 
unprecedently rapid development of Canada’s water-power resources. 


The fortunate occurrence of about 60 per cent of Canada’s total water- 
power in the highly industrial, but non-coal producing provinces of Ontario and 
(uebec, the close proximity of water-powers to the mineral and pulp wood areas 
throughout the entire country and the fact that nearly all of our centres of 
population have water-power within easy transmission distance are circum- 
stances which, while of course altogether fortuitous, combine to provide a market 
for power in which the supply barely keeps pace with the demand. Indeed this 
is one of the outstanding points of interest in present day developments. Where 
a few years ago blocks of 10 to 20,000 h.-p. would come on the market after an 
extended period of construction now plants of 100,000 h.-p. or more are brought 
into operation within the year. 

The year 1925 witnessed the unprecedented increase in Canada’s hydraulic 
installation of 718,984 h.-p. bringing the total installation for all purposes to the 
imposing total of 4,290,428 h.-p. or 465 h.-p. per 1,000 of population. While 
actual construction during 1925 was confined to only four of the provinces, 
British Columbia, Manitoba, Ontario, and Quebec, considerable activity prelim- 
inary to construction was evidenced in other provinces. While it is hardly to be 
expected that 1926 will witness activity equal to that of the past year there is 
sufficient construction under way or in prospect to maintain the high average of 
recent years. That the limit of individual plant capacity has not been reached 
even by the great stations recently constructed is indicated by the inception 
of a plant on the Saguenay river of 800,000 h.-p. ultimate capacity while plans 
for an enterprise of almost equal ultimate capacity on the Bridge river in British 
Columbia involving the development of a series of sites are in course of prepara- 
tion. ‘ 

While complete information regarding Canada’s great water-power resources 
is not yet available, all existing stream-flow and power data from federal, provin- 
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cial and private sources have been systematically collated, analysed and co-. 
ordinated with the object of presenting a dependable estimate of available power 
based on uniform methods of computation and arrangement. 


BASIS OF COMPUTATION 


The figures for available water-power listed in table 1 are based upon rapids, 
falls and power sites of which the actuai existent drop or the head possible of 
concentration, is definitely established or at least well authenticated. Many 
rapids and falls of greater or lesser power capacity are scattered on rivers and 
streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken and 
completed. This is particularly true in the relatively unexplored northern dis- 
tricts. Nor is any consideration given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points as 
definite studies have been carried out and the results made matters of record. 

In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minimum water-power possibilities of the 
Dominion. 

The power estimates have been calculated on the basis of 24-hour power at 
80 per cent efficiency for conditions of “Ordinary Minimum Flow” and “Ordinary 
Six Months Flow”. The “Ordinary Minimum Flow” is based on the averages 
of the flows for the two lowest periods of seven consecutive days in each year, 
over the period for which records are available. The “Ordinary Six Months 
Flow” is based upon the continuous power indicated by the flow of the stream 
for six months in the year. The actual method to determine this flow is to 
arrange the months of each year according to the day of the lowest flow in each. 
The lowest of the six high months is taken as the basic month. The average 
flow of the lowest seven consecutive days in this month determines the ordinary 
six-month flow for that year. The average of such figures for all years in the 
period for which data are available is the ordinary six-month flow used in the 
calculation. 

Estimate of power on the basis of ordinary six-month flow are made upon 
the assumption that it is good commercial practice to develop wheel installation 
up to an amount, the continued operation of which can be assured during six 
months of the year, with the deficiency in power during the remainder of the year 
provided from storage not yet created or by the installation of fuel power plants 


* as auxiliaries. The correctness or otherwise of this assumption for any particular 


site can only be definitely settled by careful consideration of all circumstances and 
conditions pertinent to its development. The method, however, enables a 
fairly satisfactory overall estimate of the maximum hydraulic power available, 
to be made as distinctive from the estimated ordinary minimum power available. 


AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada from all sources and within 
the limitations outlined, is 18,255,000 h.-p. for conditions of ordinary mini- 
mum flow and 32,076,000 h.-p. ordinarily available for six months of the year. 

It is believed that these are conservative estimates since an analysis of the 
water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as 
to stream-flow, gives an average machine installation 30 per cent greater than 
the ordinary six-month-flow power. Applying this, the figures quoted above, 
therefore, indicate that the present recorded water-power resources of the 
Dominion will permit of a turbine installation of 41,700,000 h.-p. 
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The total installation to date in water-wheels and turbines throughout the 
Dominion is 4,290,428 h.-p. In other words the present turbine installation 
represents only 101 per cent of that possible with the recorded water-power 
resources. 

CURRENT PROGRESS IN DEVELOPMENT 


Hydro-Electric and water-power development in Canada reached ’record pro- 
portions during the year 1925, the increase in the total installation far exceed- 
ing that of any previous year. This is indicated by the review of the year’s 
activities prepared by this service whose records show that 719,000 h.-p. was 
added during the year, bringing the total installation in the Dominion to 
4,290,000 h.-p. Many projects are also under way which will add more than 
250,000 h.-p. in the early part of 1926. 

Not only was 1925 of outstanding interest on account of the large increase 
in installed capacity, but it marked the bringing into operation or completion 
of a number of large projects which have been under active construction for the 
past few years. Of these the most notable are the Queenston development of 
the Ontario Hydro-Electric Power Commission on the Niagara river with 
500,000 h.-p. completely installed, and the development of the Duke-Price 
Power Company on the Saguenay river in Quebee which brought into opera- 
tion 360,000 h.-p. of an ultimate capacity of 540,000 h.-p. While the next year 
or two are not expected to witness as large increases as 1925 there are projects 
of great magnitude now under way or in early prospect which will provide sub- 
stantial additions as they are brought into operation. These include the 800,000- 
hp. development recently commenced at Chute a Caron on the Saguenay river 
by the Aluminum Corporation of Canada, and a project of almost the same ulti- 
mate proportions on the Bridge river in British Columbia by the British Colum- 
bia Electric Railway Company. Numerous other developments of lesser capa- 
city have either been commenced or are in early prospect, so that there is every 
assurance that the average growth of the past few years will be well maintained 
in the future. 

The widespread nature of the 1925 activities is disclosed in the following 
paragraphs which outline the developments by provinces. Quebec led with a 
total installation of 438,300 h.-p., largely contributed by the development of 
the Duke-Price Power Company; Ontario, followed with almost 200,000 h.-p., 
contributed chiefly by the Queenston development of the Ontario Hydro-Electric 
Power Commission. Other provinces having important additions were British 
Columbia with 58,984 h.-p. and Manitoba with 21,900 h.-p. 


British Columbia.—The 58,984-hp. net addition to British Columbia’s total 
during 1925 was contributed by two developments, the Stave Falls plant of the 
British Columbia Electric Railway Company and the Lower Bonningtcn Falls 
plant of the West Kootenay Light and Power Company. 

At Stave falls on the Stave river the British Columbia Electric, Railway 
Company brought to completion work begun in 1922 which involved the trebling 
of the storage capacity in Stave lake both by the raising of the lake level 22 feet 
by new dam construction and by diverting the waters of Alouette lake to Stave 
lake by the construction of a tunnel. Due to the increase in head and the addi- 
tional water supply a fifth unit of 15,000 h.-p. was added during 1925 to the 
plant and the other four units raised to the same capacity, necessitating the 
rewinding of the existing generators. The net increase in capacity amounted 
to 23,000 h.-p. 

Good progress was made by the same company in the work under way at 
Alouette lake. The dam at the outlet of the lake and the tunnel 3,550 feet long 
leading the waters to Stave lake were completed during the year. It is expected 
that the power station at the Stave lake end of the tunnel, with an installation 
of 12,500 h.-p. will be completed during 1926. 
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At Lower Bonnington falls on the Kootenay river the West Kootenay Light 
and Power Company replaced its oid plant of 4,016 h.-p. with an entirely new 
development. Two units of 20,000 h.-p. each were brought into operation on 
July 1, 1925. and a third unit of similar capacity will be added during 1926. 
The company is also rewinding two of the generators in its Upper Bonnington 
Falls plant to secure increased power capacity. 

The Powell River Company completed the raising of its storage dam on 
Powell river during the early part of the year and work is in progress on the 
construction of a 14-foot diameter penstock which will supply three new units 
of a total capacity of 25,860 h.-p. These units it is anticipated will be in 
operation early in 1926. 

Of developments in prospect the most important is that of the British 
Columbia Electric Railway Company on Bridge river. The company during 
the year exercised its option for the purchase of all the shares of the Bridge 
River Power Company and has drawn up a program of development. starting 
probably in 1927. It is expected that the development will be accomplished in 
successive stages commencing with an initial installation of 54,000 h.-p. and 
reaching ultimately a total of from 550,000 to 700,000 h.-p. 


Manitoba—tThe increase of 21,900 h.-p. in Manitoba’s total during 1925 
was entirely in the Pointe-du-Bois plant of the city of Winnipeg on the 
Winnipeg river. Three units of 7,300 h.-p. were added during the year and 
contracts were awarded for two further units of the same capacity for delivery 
in 1926. These last units will bring the Pointe-du-Bois plant to its full capacity 
of approximately 104,000 h.-p. 

The Manitoba Power Company has entered into a contract to supply power 
to the Manitoba Pulp and Paper Company’s mill now being built at Fort 
Alexander, at the mouth of the Winnipeg river. The Manitoba Power Company 
has a development of 56,000 h.-p., present capacity, at Great Falls on the 
Winnipeg river and, it is reported, will immediately enlarge this by the addition 
of a third unit of 28,000 h.-p. and later by a fourth unit of the same capacity. 

The Manitoba Power Commission, which purchases hydro-power and dis- 
tributes it in the southern part of the province, has been active during the 
year in extending its lines. These extensions include lines from Jordan west to 
Miami, from Carman east to Sperling and from Roland east to Myrtle, amount- 
ing in all to 35 miles. 


Ontario —The total increase in the Ontario installation was 199,750 h.-p. 
during 1925. While this was chiefly accounted for by developments of the 
Ontario Hydro-Electric Power Commission, there were other developments by 
private organizations of notable importance. 

The Ontario Hydro-Electric Power Commission added two units of 55,000 
h.-p. each to its Queenston plant on the Niagara river, thus bringing, this, the 
largest completed development in the Dominion, to a capacity of nine units and 
500,000 h.-p. with the possibility of the addition, later, of a tenth unit. In the 
western part of the province the commission added two units of 12,500 h.-p. to 
its Cameron Falls plant on the Nipigon river, thus bringing this development to 
its full capacity of 75,000 h.-p. For the benefit of the same plant a dam at 
Virgin falls was completed which will provide for complete regulation of the 
discharge from lake Nipigon. 

In the Georgian Bay system the commission completed the reconstruction 
of the South Falls plant on the South Muskcka river, increasing its capacity 
by 3,750 h.-p. A short distance above South falls a new plant of 1,800-hp, 
capacity is being constructed at Hanna chute. This is expected to be ready for 
operation about March, 1926. For the further supply of this territory detailed 
field investigations were made of the power possibilities on the Musquash or 
Lower Muskoka river. 
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For the supply of the Central Ontario system a new development of 
4,800-hp. capacity was completed during the month of May at Dam 9 
on the Trent canal below Campbellford, this plant being operated by remote 
control from the Ranney Falls station a few miles distant. 

The commission also continued its investigations of further sources of power 
on other rivers of the province, notably the possibilities on the Ottawa and St. 
Lawrence rivers. 

Among the activities of private organizations, the Abitibi Power and 
Paper Company acquired the 24,000-hp. development at Island falls on the 
Abitibi river from the Hollinger Consolidated Gold Mines and added 24,000 h.-p. 
to its capacity during the year, the power being transmitted to the company’s 
mills at Iroquois Falls. The same company added a 6,000-hp. unit to its 
development at Twin Falls on the Upper Abitibi river. 

In the extreme westerly part of the province, the Keewatin Power Company 
substantially completed the construction of a 17,000-hp. development at the 
western outlet of the lake of the Woods, at the same time improving the discharge 
capacity of the western outlet and reconstructing the Norman dam. ‘The power 
thus provided will be used by the pulp and paper mills at Kenora. 

In the Sudbury district the Wahnapitae Power Company completed a new 
development of 7,000 h.-p. on the Wanapitei river. On Manitoulin island 
a new plant of 1,750-hp. capacity was built on the Kagawong river for the 
Manitoulin Pulp Company. 

Two developments are under construction by the Quinte and Trent Valley 
Power Company which it is expected will be completed early in 1926. The first 
is at Campbellford, on the Trent river, where 1,100 h.-p. is being, installed, and 
the second at Frankford on the same river with an installation of 2,980 h.-p. 

\Quebec.—As has already been stated 1925 was a record year in water- 
power development in Quebec province with new installations totalling to 489,000 
h.-p. This increase was largely accounted for by the bringing into operation 
of the Isle Maligne development of the Duke-Price Power Company on the 
Saguenay river with an initial installation of 360,000 h.-p. Work is proceeding 
on the extension of the plant which it is expected will raise the total to 480,000 
h.-p. by February, 1926. The energy from this development is to be supplied 
to various pulp and paper mills of the district and temporarily to the proposed 
reduction plant of the Aluminum Corporation of Canada. 

In the Eastern Townships the Southern Canada Power Company com- 
pleted the installation of a 37,800-hp. plant at Hemming falls on the St. Fran- 
cois river, while the 12,000-hp. extension of the company’s Drummondville 
plant on the same river is expected to be ready before the close of the year. 
Both these developments supply the company’s extensive transmission system 
located in this industrial portion of the province, additional lines having also 
been completed during the year. 

In the southwestern part of the province the Ottawa River Power Com- 
pany brought into operation its plant at Bryson, on the Ottawa river, with an 
initial installation of 25,000 h.-p., the ultimate designed capacity being 75,000 
h.-p. The energy is transmitted to Ottawa, Hull and district. 

The Chicoutimi Electric Company’s 3,500-hp. plant at Garneau fall on 
the Chicoutimi river was also placed in operation during the past summer. 

Two other hydro-electric undertakings are well advanced and are expected 
to be placed in operation in the near future. The largest of these is the Shaw- 
inigan Water and Power Company plant on the Batiscan river at St. Narcisse, 
which will probably be completed by July, 1926. The plant is to have an 
initial installation of 22,800 h.-p. and an ultimate capacity of 45,600 h.-p. in units 
of 11,400 h.-p. each and will be used to supply additional energy to the com- 
pany’s system. ; 

North of Ottawa, the Gatineau River Power Company expects to complete 
the extension of its plant on the Gatineau river near Maniwaki by February, 
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1926. The plant will have an installation of 2,500 h.-p. with provision for an 
ultimate 3,750 h.-p. to supply a transmission system extending to Gracefield. 
Of construction recently started, the largest power project of the province 
has been commenced at Chute a Caron on the Saguenay river. This has been 
undertaken by the Aluminum Corporation of Canada to supply its new reduc- 
tion works and an installation of some 800,000 h.-p. has been proposed in this 
connection. 
An important project for the International Paper Company on which con- 
struction has also just started is to include a power development of consider- 
able magnitude at Chelsea, on the Gatineau river, and a pulp and paper mill a 
few miles distant near Hast Templeton. 
| Other developments and extensions on which preliminary construction 
was started during the year include the 2,500-hp. Canada Paper Company’s 
plant at Ulverton rapid on the St. Francois river; the improvements to the 
Montreal Cotton Company’s plant at Valleyfield to secure an output of 12,000 
h.-p. the company also having in view a 5,000-hp. extension later on; the 
preliminary work started by the Shawinigan Water and Power Company in 
connection with rebuilding a hydro-electric plant on the Ste. Anne-de-la-Perade 
river at St. Alban, the probable installation to be 4,000 h.-p. 
Among the more or less definite projects being considered by various 
organizations may be mentioned a water-power development by the Ontario 
Paper Company for pulp mill operation on the Manicouagan river, on the north 
shore of the St. Lawrence opposite Metis, the whole or partial development of 
Chats falls on the Ottawa river by the Kingdon Mining Company; a develop- 
ment on the Coaticook river by the town of Coaticook; a possible 1,000-hp. 
development on du Loup river by the Kamouraska Hydro-Electric Limited; 
a contemplated development of moderate size on Chiens river near Quebec by 
the Montmorency Power Company, involving a head of some 800 feet, one of 
the highest in Eastern Canada. 

The excellent work of the Quebec Streams Commission has continued to 
greatly benefit and encourage the development of water-power in the province. 
In addition to the operation of extensive storage reservoirs on the St. Maurice, 
St. Francois and Ste. Anne-de-Beaupre rivers, the commission completed and 
brought into operation two additional reservoirs of importance and pursued 
extensive surveys and studies of fourther storage projects and power sites. The 
Kenogami Lake reservoir controlled by the Taschereau dam was completed 
and the full storage of thirteen billion cubic feet is being utilized to regulate 
the Sables and Chicoutimi rivers. The Metis reservoir of two and three-quar- 
ter billion cubic feet capacity was also completed and is being operated to 
regulate the flow of the river of the same name. Storage reservoir surveys and 
studies by the commission include lakes Baskatong and Kabonga on the upper 
Gatineau, a detail survey of Mekinac Lake project on the St. Maurice, surveys 
of Tremblant lake on a lower tributary of Rouge river and of Morin lake on 
Fourchue river, an upper tributary of du Loup river, Temiscouata county. The 
commission also carried out a survey of possible power sites in the Upper 
Ottawa basin up to lake Victoria and has under study a proposed dam and 
fiood prevention works on Bras river, a tributary of Gouffre river at Baie 
St. Paul. 


Maritime Provinces.—With the exception of a small installation of 245 h.-p. 
in the Annapolis plant in Nova Scotia no actual hydro-electric construction was 
carried out in the Maritime Provinces during 1925. A number of projects are, 
however, in active prospect. In New Brunswick the matter of the best policy 
to adopt in connection with the development of Grand falls on the St. John river 
is occupying the attention of the provincial Government. International difh- 
culties in the way of developing this site were adjusted at a hearing held by the 
International: Joint Commission early in the year. 
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On the Nipisiguit river the Bathurst Company has plans under way for a 
storage dam on Nipisiguit lakes to increase the dependable water supply at the 
company’s plant at Great Falls. 

In Nova Scotia the Nova Scotia Power Commission proposes to construct 
a storage dam at the foot of Lochaber Stillwater on East River Sheet Harbour, 
in order to meet the request of the Albany Perforated Wrapping Paper Com- 
pany for additional power. It is also proposed to increase the capacity of the 
commission’s St. Margaret Bay plant by diverting the run-off from 12 square 
miles of drainage from the head waters of the Sackville river. 

The Scott Tissue Company is endeavouring to locate a suitable site in Nova 
Scotia for a small pulp and paper mill requiring an initial installation of 1,750 
h.-p. with a further 1,000 h.-p. later. . 

The Cochrane Hill Gold Mines have applied for permission under the Nova 
Scotia Water Act, to develop from 100 to 200 h.-p. on McKeen’s brook for gold 
mining purposes. 

Plans are in course of preparation for a pulp and paper enterprise on the 
Mersey river at Liverpool, N.S., based upon the very considerable water-power 
and timber resources available. United States interests are also seeking about 
4,000 h.-p. on the Liscomb river for pulp grinding. 

A rural distribution system some 20 miles in length is in course of construc- 
tion to supply the small communities of Brooklyn, Newport, Newport Station, 
St. Croix and Ellershouse for which energy will be secured from the Avon River 


Power Company. 
UTILIZATION OF DEVELOPED WATER-POWER 


A study of the uses to which the water-power installation of Canada is put 
emphasizes the growing importance of central electric stations. The 4,290,428 
h.-p. at present installed throughout the Dominion is apportioned to the follow- 
ing uses (see table 2): 3,466,422 h.-p. or 80-8 per cent of the total in central 
electric stations for general distribution, for domestic, municipal and commer- 
cial lighting and power purposes; 481,971 h.-p. or 11.2 per cent installed in 
pulp and paper mills. In addition pulp and paper mills purchase about 275,000 
h.-p. from central electric stations, making a total of nearly 757,000 h.-p. used 
in the manufacture of pulp and paper. 

Three hundred and forty-two thousand and thirty-five h.-p., or 8-0 per 
cent, installed in industries other than central electric stations and pulp and 
paper mulls. 

The total installation for the Dominion averages 465 h.-p. per 1,000 of 
population, a figure which places Canada among the leading countries of the 
world in per capita utilization of water-power. 


WATER-POWER IN THE CENTRAL ELECTRIC STATION INDUSTRY 


As indicated by the foregoing classification the development of electricity 
for public distribution constitutes the leading use to which water-power develop- 
ment 1s put and there is every indication that the proportion used for this pur- 
pose will continue to increase. In the year 1900, when electricity was just 
beginning to come into common use, some 32 per cent of Canada’s hydraulic 
installation was in central electric stations. Ten years later the percentage had 
almost doubled (61 per cent), while by 1920 over 71 per cent was devoted to 
this purpose, growing, as shown, to 80-8 per cent in the next four-year period. 
A number of factors contribute to this continued growth, notably the extensive 
economic radius of modern electrical transmission combined with the fortunate 
location of water-powers in relation to centres of population and industry with- 
out adequate local fuel supplies. The special adaptation of hydraulic power to 
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central electrical station operations is emphasized by the fact that the last 
completed central electric station census, that for the year 1924, shows that 
95-0 per cent of the total main plant equipment is in hydraulic generating sta- 
tions and that this equipment produces 98-4 per cent of the total electrical 
output. 

At the present time there are 297 hydro-electric central stations in Canada 
with a total installation of 3,466,422 h.-p. Of these totals, 209 stations with an 
installation of 513 turbines of a combined capacity of 2,230,848 h.-p. are owned 
by commercial organizations, while municipal or other public organizations 
operate 88 stations which contain 213 turbines aggregating 1,235,574 h.-p. 
(table 3). The average installation of the commercial stations is 10,674 h.-p., 
and the average capacity of their turbines 4,193 h.-p., as compared with 14,041 
h.-p. and 5,801 h.-p. respectively for the municipal stations. Although as 
shown by table 2 Ontario has the largest central station installation among the 
provinces, the commercial group in Quebec forms the largest group, with 
1,380,632 h.-p., Ontario’s municipal stations being next in order with 1,078,- 
041 h.-p. 

Individual turbines vary in size from 10-hp. turbines used for hamlet 
lighting to the 55,000-hp. units of the great Chippawa-Queenton station while 
contracts for units of 80,000 h.-p. for installation in the Saguenay River plant 
of the Aluminum Corporation of Canada are soon to be let. 


WATER-POWER IN THE PULP AND PAPER INDUSTRY 


A recent development that is doing much to enhance the importance of the 
Canadian pulp and paper industry is the growing movement of United States 
mills towards Canada, due to the diminishment of their pulpwood limits, and 
the fact that their water-powers have, with the growth of population, attained 
more value for central station purposes than for pulp and paper manufacturing. 

The fortunate occurrence of large supplies of pulpwood in close proximity 
to water-powers, readily developable and of such size as to furnish the large 
quantities of power demanded, have placed Canada in the favourable position 
she occupies in this industry. Owing to large power demand—approximately 
100 h.-p. per ton of daily output of newsprint—and the cost of transporting a 
bulky product such as pulpwood any great distance, this proximity of wood 
and power is absolutely essential to successful operation. 

A recent development of interest affecting the power consumption of this 
industry is the rapid adoption of elecrtic steam boilers as a means of trans- 
forming any surplus of available electric energy into steam for pulp cooking, 
drying, heating, etc. Ordinarily steam cannot be produced by electricity in 
direct competition with coal but where surplus power can be contracted for at 
a specially low rate, or, where large consumers buying firm power, have, periodi- 
cally, an available surplus in excess of actual power requirements, such surplus 
power can be advantageously used in raising steam. Similarly, mills maintain- 
ing their own hydro-electric equipment are able to make full use of the water 
at their disposal by utilizing for raising steam any excess of supply over actual 
power requirements. 

There are 116 pulp and paper mills in Canada operating water-power 
developments to furnish their own motive power. These mills have a combined 
installation of 481,971 h.-p. A number of these mills purchase additional 
power from central station organizations while still other mills purchase all 
their power. Up-to-date figures of this purchased power are not at present 
available but a conservative estimate places the amount at about 275,000 h.-p., 
so that the industry draws power from a hydraulic installation of about three- 
- quarters of a million horse-power. 
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PAST AND FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


The modern development of water-power in Canada began with the last 
decade of the nineteenth century, by the end of which approximately 170,000 
h.-p. had been installed. Since then there has been an ever growing rate of 
progress which brought the total to 4,290,428 h.-p., culminating in the record 
installation of 1925. With new uses for electricity constantly appearing there 
is every reason to believe that the past growth will not only be continued but 
accelerated. Chief among these new uses may be enumerated the electrification 
of steam railways, the application of electric heat to manufacturing processes, 
the extension and use of electric boilers for process steam, electric refrigeration 
and the many other domestic and commercial uses constantly appearing. 


CAPITAL INVESTED IN WATER-POWER 


The investment represented by our present hydraulic installation of 
4,290,428 h.-p. has been made the subject of intensive study based largely on 
the figures of the annual census of hydro-electric central stations. Due allow- 
ance having been made for all the varying factors entering into the development 
and use of hydraulic power, the statement is warranted that a conservative 
estimate of the capital investment in Canadian water-powers amounts to 
$815,723,890. 


Table 1—Available and Developed Water-Power in Canada, January 1, 1926 


Available 24-l our power 
at 80 per cent ¢«fficiency 


: Turbine 
Province : ; 
At Ordinary | At Ordinary Sie Me 
min. flow 6-months a 
hp: flow h.-p. 
1 PA 3 4 

BritishyGolumibisies oes ake ee ee ee il esl, 5,103,460 414,702 
Ps Wletstn A: eee ie eee meer arene, eee UN IE ag RS 475,281 1,137,205 34, 107 
Saskatchewan. wie. se ocd Sis PEE ee ee RSE ae 513,481 1,087, 756 30 
Manito baad « Ghee tee Sais See Soe Arent ee ee 3,270,491 5,769, 444 183, 925 
Ontarigens ct: ects ast epee ae ae dr ae eae ene 4,950,300 6,808, 190 1,784, 842 
CCDC el cde hn ee Bet eae a nee Re ree eee 6,915, 244 11,640,052 1,747,386 
New ‘Brunsiwick Pst) gayle = hs GAR eee eyed en eae oe ae ee £0, 406 120, 807 44,631 
INOW SCOTIA s ih cosh Bh ee eek Ay ae CER ee eo 20er5il 128, 264 65, 327 
Prince td ware. [sland 04. Soc oo vo eee ie 3,000 5,270 2,274 
Yukon'sna Northwest) Lerritories.4.2, 9) ee eee eee 125, 220 Iki, BEY) 138, 199 
Ganada,. v7.5.5 17 ees oe eee SBE 18; 255,316 32,075,998 4,200, 428 


The figures listed in columns 2 and 3 in the above table represent 24-hour power and are based upon 
rapids, falls and power sites of which the actual existent drop or the head possible of concentration, is defi- 
nitely known or at least well established. Many rapids and falls of greater or lesser power capacity are 
scattered on rivers and streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken and completed. This is 
particularly true in the less explored northern distrets. Nor is any consideration given to the power con- 
centrations which are feasible on rivers and streams of gradual gradient, where economic heads may be 
created by the construction of power dams, excepting only at such points as definite studies have been 
carried out and the results made matters of record. 

The figures in column 4 represent the actual water-wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in columns 2 and 3 for 
the purpose of deducting therefrom the percentage of the available water-power resources developed to 
date. The actual water-wheel installation throughout the Dominion averages 30 per cent greater than 
corresponding maximum available power figures calculated as in column 3. The figures quoted above, 
therefore, indicate that the at present recorded water power resources of the Dominion will permit of a turbine 
installation of 41,700,000 h.-p. In other words, the present turbine installation represents only 104 per cent 
of the present recorded water-power resources. 

The above figures may be said to represent the minimum water-power possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the water-power resources of 
the provinces of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities 
for regulating stream-flow and it is estimated that the two provinces possess within their respective bor- 
ders 200,000 and 300,000 commercial h.-p. These figures provide for a diversity factor between installed 
power and consumers’ demands. 
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Table 2—Developed Water-Power in Canada, January 1, 1926 


Turbine Installation in H.-P. 


Total 
: ad SG ea M eI | Adee, Shek ery) | pid ODUlation (installation 
Province In central In pulp In 
electric and paper other Total [June 1, 1924) per ae 
stations mills industries population 
1 2 3 4 5 6 7 
Brivis WO olum Disss.. .xclees!. 298,179 54, 640 61,883 414,702 553,000 734-0 
PAL DCT Ga Sette a nn cecal % SOV IPAU [Leo od clas caine 587 34, 107 637,000 54-0 
esa Leme wale veces cia sc esek Mh ee clue cee s 35 35 815,000 0:04 
RPO tO ee Care kw fo GWA SP All, & cistern alee 16, 400 183,925 647,000 284-0 
Ontario re ees 1,502, 520 74,548 107,774 1,784, 842 3,062, 000 578-0 
Quebec.. ganccunnoel dae myn 223,144 124, 685 1, 747,386 2,480,000 703-0 
New Brunswick... Aisa BRN AOE 2oR220 13,003 8,403 44,631 399, 400 112-0 
Nova Scotia... oe” 31,567 16, 636 17,124 Gomegd 533,000 123-0 
Prince Edward Island...... 2 Po aes ne a 1,995 2,274 87,700 26-0 
Yukon & Northwest Terri- 
tory.. A: IOAN" et cede 5 cers 3,199 13,199 12,040 1,096-0 
(anata ee oe. 3,466, 422 481,971 842,035 4,290,428 9, 226, 740 464 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 3 includes only water-power actually developed by pulp and paper companies. In addition to 
this total, pulp and paper companies purchase from the hydro-power central stations totalled in Column 2, 
horse-power estimated at about 275,000, making a total of about 757,000, actually used in the manufacture 
of pulp and paper. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central station and pulp and paper industries. These industries also purchase blocks of power from the 
central stations totalled in column 2. 

Column 5 totals all turbines and water-wheels installed in Canada. 

Column 6 population at June 1, 1924, as estimated by the Dominion Bureau of Statistics. 

Column 7 averages the developed water-power per 1,000 population. 


Table 3—Developed Water-Power in Canada Utilized in the Central Electric 
Station Industry, January 1, 1926 


Commercial stations Municipal stations 

Num- | Num- Total Aver- | Aver- | Num- | Num- Total Aver- | Aver 

Province ber ber turbine age age ber ber turbine age age 

of of install- hep. ep. of nyeps install hsp e-| beeps 

sta- tur- ation per per sta- tur- ation per per 
tions bines h.-p. station | turbine] tions bines h.-p. station | turbine 

1 2 3 4 5 6 th 8 9 10 11 
iBritisheColumiia se. aces 20 46 288,084} 14,404 6, 263 8 11 10,095 1, 262 918 
JNM Sach Adenia Balen eiacaded ae ene 4 14 382,560) 8,140} 2,326 1 2 960 960 480 
SYS AT OINGN EN. i cso Oioend oi WR Ceo! Lapheucebta Subd BRA cae dha al IR exe, APRs ecg ee ds OM ee a ae (ee aed 
WENITURG ewes cent ts garde So eee em 3 0) 78,400} 26,133 8,711 2 15 89,125) 44,562] 5,942 
Ontario fei tass ees. coe iia che 74 203) 424,479 5,736] 2,091 45 132) 1,078,041} 23,956) 8,167 
@OWeWeCrr, oe eee eae ths 86 225] 1,380,632} 16,054 6, 136 16 26 18,975 1,186 730 
News DrunswiCk. mes. a. k 5 13 TECH) DTT: 870 3 6 11,910} 3,970 1,985 
ING ano COU Acme oe coe Ae nia: 9) i 5, 099 567 425 13 21 26,468 2,036 1,260 
Prince Edward Island........ 7 8 279 40 SSE) [dee owes, Sail syiche setave teil Mera nee cae nen | oan 
Yukon and Northwest Terri- 

OVENT «, 02, Re ee ae ae ee 1 2 IDSC! OR COO AOR tence: bees Rea OliE ont aeeee mS ernie os ahee oe 
(GEIGETOR phe SOOO eA 209 532} 2,230,848) 10,674 4,193 88 213) 1,235,574) 14,041 5,801 


Commercial Stations include all privately owned. 

Municipal Stations include all publicly owned. 

Nore.—The statisties in this table are based upon a census of the industry made by the Dominion Bureau of Statistics 
in co-operation with the Dominion Water Power and Reclamation’s Service. 
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CENSUS OF THE CENTRAL ELECTRIC STATION INDUSTRY 


The close interconnection of water-power development and the central elec- 
tric station industry is evidenced when it is stated that 81 per cent of the total 
hydraulic installation of Canada is in central electric stations; that 95 per cent 
of all main plant equipment in central electric stations is driven by water-power 
and that this equipment generates over 99 per cent of all electricity distributed 
in Canada. 

The ever growing application of electricity to industry and the increasing 
public demand for those amenities of life made possible by moderately. priced 
power have resulted in 94 per cent of all hydraulic equipment installed during 
the past five-year period being installed for public distribution through the 
medium of central electric stations. 

The foregoing facts promise the necessity of frequent periodic revision of al: 
basic data relating to the central electric station industry if complete and up-to- 
date information relative to our water-power resources is to be available, and 
this revision is made through the medium of the census of the central electric 
station industry conducted annually by this service in co-operation with the 
Dominion Bureau of Statistics of the Department of Trade and Commerce. ‘The 
eighth annual census was completed during the past year and a general statis- 
tical analysis showing the status of the industry as at January 1, 1925, published. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces all the provinces of Canada. 
In the Prairie Provinces the survey is the direct responsibility of the Federal 
Government and in the other provinces it is carried on under co-operative 
agreements. Standard methods are used both in field activities and in office 
administration and water resources information, covering the whole Dominion, 
is available to the public at one central source. The country is divided in 
logical divisions of major drainage and these divisions, together with the loca- 
tion of the district office or offices in charge, are as follows: Pacific drainage, 
Vancouver; Arctic and Western Hudson Bay drainage, Calgary and Winnipeg; 
St. Lawrence and Southern Hudson Bay drainage, Ottawa and Montreal; Atlan- 
tic drainage, Halifax. 

The utilization of water resources, particularly in connection with power 
development and irrigation projects, is continually increasing and there is a 
pressing demand for detailed and extensive records of the regimen of the 
numerous lakes and rivers of the country. The importance of stream-flow records 
is emphasized by the voluntary co-operation, afforded the survey, by numerous 
individuals and private corporations. 


Run-off conditions in Canada.—As shown in detail in the reports of the dis- 
trict chief engineers the average run-off for the year has been normal in British 
Columbia, above normal in Alberta, Manitoba, and Quebec and below normal in 
Saskatchewan, Ontario, and the Maritime Provinces. 

In the Pacific drainage, stations typical of general run-off conditions indi- 
cated a run-off about equal to the long-term mean. In the coast area as typified 
by Capilano creek a new low run-off was recorded in October. 

The run-off from typical stations in the Arctic and Western Hudson Bay 
drainage ranged from 34 per cent of the normal, on Carrot river, in Manitoba to 
139 per cent of the normal of the Clearwater river in central Alberta. For the 
third time in four years flooding occurred on the Assiniboine river during the 
break-up period. The flood in March and April last differed from the past two 
in that the flooding was caused entirely by ice jams in the river. Minimum 
run-off occurred on the Assiniboine and Swan rivers during the winter. Owing 
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to the extremely mild weather and light snowfall many of the streams in the 
western provinces remained open for the greater part of the winter and the 
major portion of the spring run-off occurred early in March. 

In the St. Lawrence and Southern Hudson Bay drainage the run-off of 
typical stations was generally above the average but no excessive flooding 
occurred during the year. 

In the Atlantic drainage the annual run-off was below normal, except in 
northern New Brunswick. The outstanding feature of the year, from the stand- 
point of water supply was the low run-off coincident with melting of the snow and 
the breaking up of the rivers in the spring. 


Power and Storage Investigations—Power and _ storage investigations 
involving field studies, described later on in the detailed reports of the district 
chief engineers, were only carried out where the demand was urgent or in response 
to special requests from organizations receiving co-operative assistance from the 
service. Office studies were, however, vigorously proceeded with in the analysis 
of the developed and undeveloped water-power resources of the Dominion, the 
policy of the service being to keep such records continuously up-to-date. 


Flooded Land Contours——During the season of 1925 the work of surveying 
flood contours along the Winnipeg river was proceeded with in the following 
townships: 14 in rge. 12, 14 in rge. 13, and 18 and 14 in rge. 14, all east of the 
Principal meridian. 

The shores of the river and adjacent lands were examined and the 905-foot 
contour was located approximately where necessary between the main diversion 
dam and Sturgeon falls. In general all sections intersected by the traverse 
were resurveyed and marked with Dominion Land Survey monuments. 

A break was found in the 905-foot contour between traverse stations 
“72-6 chains” and “ 73--10 chains” in sec, 24, tp. 14, rge. 12. At this point 
the elevation of the muskeg is 900 feet. 

The flood contour was first surveyed around the large island in secs. 1, 2, 
11 and 12, tp. 14, rge. 12, H.P.M. This was posted with small wooden posts, 
no standard survey posts being used. 

The contour of the north bank was commenced at traverse hub No. 38 
(1921) on the north boundary of sec. 11, tp. 14, rge. 12, E.P.M., and was con- 
tinued through secs. 11, 12, 13 and 24 in tp. 14, rge. 12, E.P.M., secs. 7, 18, 8, 
9, 16 and 15 and along the creek in secs. 23, 24 and 25, tp. 14, rge. 13, E.P.M. 
In addition the contour was located along both sides of the slough or side 
channel in secs. 17 and 18, tp. 14, rge. 14, E.P.M. 

The contour was not surveyed along the north shore of lake Dorothy, 
Winnipeg river or lake Jessie between the north boundary of sec. 15, tp. 14,. 
rge. 13 and the east boundary of sec. 7, tp. 14, rge. 14 as the banks along this 
section are high and generally rocky and no land will be flooded. 


The contour in secs. 28, 24 and 25, tp. 14, rge. 13 was for the purpose of 
reserving the narrow flat through which the creek flows. The flat is from 14 
to 74 chains wide and a little over one mile long. 

The contour of the south bank was commenced at traverse hub No. 91 
(1924) on the north boundary of sec. 31, tp. 18, rge. 13, E.P.M. and continued 
through secs. 6, 5, 4, 9, 10, 15, 14 and 28, and the north half of sec. 13, tp. 14, 
rge. 13, E.P.M. Between this point and the east boundary of sec. 7 it was 
not thought necessary to contour the main bank along the west and south shore 
of lake Jessie. There is, however, an extensive area of low swamp lying to the 
south of lake Jessie. This is traversed by the Whiteshell and Rennie rivers 
which unite in sec. 33, tp. 138, rge. 14 and enter lake Jessie in the southeast 
corner of sec. 7, tp. 14, rge. 14. 


22 Department of the Interior 


The 905-foot contour was located approximately along the east side of the 
Whiteshell river from the north boundary of sec. 5, tp. 14, rge. 14, through 
sec. 5, tp. 14, rge. 14 and secs. 32, 33, 4, 3 and 34, to the north boundary of 
sec. 27 in tp. 18, rge. 14, thence along the west side of the Whiteshell river 
northward through secs. 34 and 33 and westward along the south side of the 
Rennie river through secs. 33, 28, 29, 20 and the east half of sec. 19, tp. 18, rge. 
14, E.P.M. 

On the west side of the Whiteshell river the survey commenced on the 
north boundary of sec. 5, tp. 14, rge. 14, east and continued through sec. 5, tp. 
14, rge. 14, and through secs. 32, 33, 29, 30, 31, tp. 13, rge. 14, E.P.M. The work 
along the Whiteshell and Rennie rivers has not yet been completed. 

Only two settlers were found along the main river in the section surveyed 
this season. They are homesteaders on secs. 12 and 18, tp. 14, rge. 13 and their 
land is above flood elevation. One homesteader at the junction of the White- 
shell and Rennie rivers on the NW. 4 sec. 33, tp. 13, rge. 14, owms about 65 
acres, the greater part of which is below flood elevation. 

The traverse corners were marked by standard Dominion Land Survey 
posts. 

A total of 58 miles of traverse and 74 miles of section lines were surveyed 
during the season. This required the planting of 483 traverse posts and the 
construction of 107 standard monuments and 61 temporary wooden posts. 


FIELD REPORTS 
DISTRICT OF BRITISH COLUMBIA 
C. E. Webb, District Chief Engineer 


During the fiscal year ended March 31, 1926, regular hydrometric investi- 
gatory operations of the Dominion Water Power and Reclamation Service in 
the province of British Columbia were continued, consistent with the terms of 
the co-operative agreement between the department and the provincial Gov- 
ernment. 

ORGANIZATION 


Field operations and works are directed from the head office at Vancouver, 
with a branch office at Kamloops. While the object of the organization is 
primarily the acquisition and tabulation of stream-flow data for use in the 
study of power developments, irrigation, reclamation and domestic water 
supply, the services of engineers of this staff are frequently utilized for other 
Government departments which are without engineers in British Columbia. 

A large amount of work is performed for the Department of Indian Affairs, 
in connection with the adjustment of Indian Water Rights in British Columbia, 
as well as the installation of irrigation systems, drainage systems, domestic 


water supply systems, sewage disposal systems, river bank protection and elec- 


tric lighting plants on Indian reserves. During the past year two engineering 
parties have been maintained in the field in addition to an engineer devoting 
his whole time to the adjustment of Indian Water Rights before the Provincial 
Board of Adjudication under the British Columbia Water Act. 


CO-OPERATION 


Alll hydrometric studies in British Columbia are made by this service under 
the close co-operative agreement which exists with the provincial Government. 


Stream-flow data are supplied continuously throughout the year, to the Comp-. 
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troller of Water Rights at Victoria and district water rights engineers through- 
out the province, and a complete record of all streams is annually supplied to 
the Water Rights Branch. 

Gauging stations have been maintained in co-operation with the Water 
Resources Branch of the United States Geological Survey on the Columbia, Pend 
d’Oreille (Clark Fork) and Okanagan rivers, which are all most important inter- 
national streams. 

Extensive hydrometric investigations have been conducted in co-operation 
with the British Columbia Electric Railway Company in Bridge River district. 
Seven regular gauging stations have been maintained and miscellaneous records 
obtained on eleven other streams. All field expenses in this connection are, by 
arrangement, being paid by the company. 

In co-operation with the city of Vancouver, further hydrometric investiga- 
tions have been carried on to determine the most economical power sites within 
reasonable transmission distance of the city. All expenses in connection with the 
maintenance of gauging stations for the city are being borne by the city. 

‘Close co-operation has been maintained with the Greater Vancouver Water 
District in its investigations for a satisfactory domestic water supply for Greater 

Vancouver. 

As in previous years, close co-operation has been maintained with the Depart- 
ment of Indian Affairs, on all matters requiring engineering assistance or advice. 
The investigation of Indian Water rights granted prior to March, 1909, has been 
concluded. All claims to water on behalf of Indians or Indian reserves in the 
province have been dealt with by the Board of Investigation under the Water 
Act, and Conditional Water Licenses have been issued in confirmation of claims 
or in substitution of valid records. 

Under Amendments to the 1924 Water Act, passed by the provinciall Legis- 
lature in December, 1925, all licenses authorizing the diversion of water for use 
upon Indian reserves were validated and made as secure as possible for the 
future. Claims to water which for various reasons were recommended to be 
abandoned, were officially relinquished by the Department of Indian Affairs, 
which action finally disposed of all outstanding Indian Water Rights in so far 
as the operations of the Board of Investigation are concerned. 

Licenses held by the Department of Indian Affairs for the diversion or 
storage of water for use upon Indian reserves are as follows:— 
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All works required under conditional licenses which have been granted by 
the board will have to be carried out within the time specified under each 
license. This will require close engineering supervision for some years to come, 
so that the Department of Indian Affairs may reap the full benefit of water 
allotted to them. 
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Close co-operation was maintained with the British Columbia Lands 
Branch. Several reports with plans were submitted during the year covering 
applications to purchase lands in the British Columbia Railway Belt. 

In co-operation with the Soldier Settlement Board, a report was prepared 
on a proposed irrigation system near Kamloops. 


HYDROMETRIC SURVEY 


One hundred and eighty-six regular gauging stations were maintained on 
rivers and tributaries during the year ended March 31, 1926, in the following 
main watersheds: Columbia, Fraser, Kettle, Kootenay, North Thompson, 
Okanagan, Pacific Coast (Mainland) Similkameen, South Thompson, Thomp- 
son, Lillooet and Vancouver Island. Many of these stations were maintained 
for more than one purpose, 68 were maintained for power, 129 for irrigation, 18 
for drainage and reclamation, 5 for domestic water supply, 8 for flood purposes, 
15 for navigation, 18 for international problems, and 5 for statistical purposes. 
There were 12 new stations established and none discontinued. Of the new 
stations, 6 were established at the request of the provincial Water Rights 
Branch, in connection with water-power investigations and irrigation problems 
throughout the province; two were established on behalf of the Department of 
Indian Affairs in connection with a drainage problem; three were established in 
connection with the Kootenay Lake Study; and one was established on behalf 
of the British Columbia Lands Branch in connection with an irrigation appli- 
cation. 

The temperature throughout British Columbia during the past year has 
been above normal. The precipitation for the year has been very appreciably 
below normal, except in the Kamloops district, where it was 97 per cent of the 
mean for the past thirty-three years. 

In the Coastal area, the total run-off for the year ended March 31, 1926, 
was below normal; the run-off in the Central Fraser area was about normal; 
and in the North Thompson and Kootenay areas above normal. The following 
are four typical stations in the Pacific Drainage; Capilano creek near Van- 
couver, Bridge river near Lillooet, North Thompson river at Barriere, and the 


Kootenay river at Wardner (see Plate 1). 
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BRIDGE RIVER 
Near Shalalth 
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In the Coast area, as typified by Capilano creek, which has a drainage area 
of 64 square miles, low precipitation and run-off were recorded, the former being 
82 per cent of the long-term mean, and the latter 88 per cent. Flood run-off 


= 
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reached a maximum daily mean discharge of 128 second-feet per square mile in 
December, as compared with 264 second-feet in October, 1921. The low run- 
off, which occurred in October (the lowest ever recorded) was at the rate of 
0.47 second-foot per mile, as compared with 0.56 second-foot, in September, 
1915 and 1923, the minimum discharge previously recorded during the past 
eleven years. 

In the Central Fraser basin, as typified by Bridge river, which has a 
drainage area of 1,900 square miles, both precipitation and run-off were below 
normal, the former being 71 per cent of the long-term mean and the latter 92 
per cent. The flood run-off reached a maximum daily mean discharge of 8.32 
second-feet per square mile in June, compared with 13.7 second-feet in June, 
1913. The low run-off, which occurred in December (the lowest ever recorded) 
was at the rate of 0.13 second-foot per square mile, as compared with the 
previous low in the eleven years of record of 0.189 second-foot in November, 
1918. 

In the North Thompson River basin, as typified by the North Thompson 
river at Barriere, which has a drainage area of 7,000 square miles, the yearly 
precipitation was slightly below normal, being 97 per cent of the long-term mean. 
The yearly run-off was above normal, being 110 per cent of the long-term mean. 
The flood run-off reached a maximum daily mean discharge of 9.83 second-feet 
per square mile in May, compared with 11.16 second-feet in June, 1921. The 
low run-off, which occurred in February, was at the rate of 0.343 second-foot 
per square mile, as compared with 0.214 second-foot in March, 1919, the 
minimum discharge recorded during the past eleven years. 

In the Upper. Kootenay basin, as typified by the Kootenay river at 
Wardner, which has a drainage area of 5,200 square miles, the yearly precipita- 
tion was below normal, being 66 per cent of the long-term mean. However, due 
to higher temperatures being experienced throughout the whole year and 
particularly in the months of April and May, the yearly run-off was above 
normal, being 116 per cent of the long-term mean. The flood run-off reached a 
maximum daily mean discharge of 9.19 second-feet per square mile in May, as 
compared with 18.0 second-feet in June, 1916. The low run-off which occurred 
in January, was at the rate of 0.23 second-foot per square mile, as compared 
with 0.12 second-foot in January, 1914, the minimum discharge recorded during 
the past twelve years. 


SPECIAL INVESTIGATIONS 


Hydrometric investigations in close co-operation with the city of Van- 
couver, the Greater Vancouver water district and others in co-operation with 
the British Columbia Electric Railway Company have already been referred to. 
Now that the Greater Vancouver water district has been formed it is the 
intention of the commissioner to have an intensive study made, in co-operation 
with this service, of the storage possibilities in Capilano and Seymour creeks 
in anticipation of the future development of the water system to supply the 
cities of North Vancouver and Vancouver, as well as the several surrounding: 
municipalities. 

An intensive study of the water supply and hydraulic factors of Kootenay 
lake and river was undertaken in connection with power and reclamation pro- 
jects on the Kootenay river and their possible effect upon International waters. 


British Columbia Lands Branch.—Three investigations were made on behalf 
of the British Columbia Lands Branch of the Department of the Interior. 
Typical of these is that covering the application of the Ashcroft Water, Electric 
and Improvement Company, to purchase land, under irrigation conditions, in 
the British Columbia Railway Belt. 
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DEPARTMENT OF INDIAN AFFAIRS 


Fifty surveys and investigations were conducted during the year on behalf 
of the Department of Indian Affairs. These investigations covered a wide range 
in engineering, including water storage, irrigation, reclamation, domestic water 
supply and electric lighting systems for Indian industrial schools and Indian 
reserves. 

Where required, plans, estimates of cost and specifications have accom- 
panied reports on proposed works for the consideration of the department, and 
several agreements covering the construction, maintenance or operation of works 
owned, or used, jointly with other interests, have been prepared. Several 
projects were satisfactorily completed during the year and numerous works 
consisting of alterations or improvements to existing systems were carried out. 

Of the above projects, the following typical works may be described:— 

Water Storage.—Additional storage amounting to 130 acre-feet for irriga- 
tion purposes was provided at Botanic lake by raising the existing dam six 
feet. ‘This project necessitated the preparation of plan of project for the 
approval of the Comptroller of Water Rights, and involved the placing of 3,600 
cubic yards of material in the dam, as well as spillway construction, the excava- 
tion of one-quarter mile of ditch and the installation of headworks in Huckle- 
berry creek. 

Trrigation.—An irrigation system was built to serve 200 acres of Clinton 
Indian reserve No. 2, from Kelly creek, consisting of intake works, 6,000 feet 
of ditch and 2,300 feet of flume. ‘This system was designed to carry about 3 
second-feet of water. 

Diversion Works.—A concrete diversion work with measuring weirs and 
headgates was constructed on Paul creek for proportioning the flow of water 
between the Western Canada Ranching Company and Kamloops Indian reserve 
Nor 1. 


Domestic Water Suppiy.—A complete study was made of a domestic water 
supply system to supply the new Kamloops industrial school near Kamloops. 
This proposed water supply system includes the construction of a reinforced 
concrete reservoir of 18,000 gallons capacity, a reinforced concrete pump-house 
wherein it is proposed to install a 500-United States gallon per minute centrifugal 
pump directly connected to a 60-hp. motor, as well as the laying of some 2,700 
feet of 8-inch supply pipe. It is proposed to install complete fire-fighting, 
equipment. 

Electric Lighting.—An investigation has been made of a proposed hydro- 
electric lighting system for the Indian village at Churchhouse Homalco Indian 
reserve No. 6, which provides for the construction of a diversion dam and the 
installation of a water-wheel and generator in a suitable power-house. 

There is a continued call for hydrometric data on power streams throughout 
the province. With the increasing settlement of the dry-belt of the interior 
the water situation for irrigation purposes is becoming more acute and, as time 
goes on, hydrometric records on irrigation streams are being utilized more and 
‘more in the adjustment of water rights and in the distribution of water for 
irrigation. Hydrometrie data have been in request by most of the larger cities 
of the province as well as the Board of Fire Underwriters, concerning questions 
of water supply and fire protection. 


DISTRICT OF ALBERTA AND SASKATCHEWAN 
A. L. Ford, District Chief Engineer 


The stream measurement and power investigatory work of the Dominion 
Water Power and Reclamation Service in Alberta and Saskatchewan was con- 
tinued in conjunction with the irrigation and drainage activities, referred to in 
Part II of this report, during the fiscal year ended March 31, 1926. 
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From this district office the whole of the province of Alberta, most of the 
province of Saskatchewan and a small portion of northeastern British Columbia 
is covered. Owing to lines of communication being through Alberta, the Peace 
River block in British Columbia is handled from this office, and for a similar 
reason the northeastern or Churchill River area in Saskatchewan is handled from 
the Manitoba office of this service. 


ORGANIZATION 


All the functions in regard to the investigation, utilization and administra- 
tion of water resources in the provinces of Alberta and Saskatchewan are carried 
out by a single field organization with headquarters at Calgary, Alberta. As a 
matter of economy in covering this large territory, subdistricts have been 
created and each placed under the charge of an engineer who carries on the 
hydrometric field investigations as well as those of irrigation, drainage or water- 
power. These officers report to Calgary where all data are collected, compiled 
and filed. 

CO-OPERATION 


During the year the same co-operative arrangements with the Montana 
division of the United States Geological Survey and the United States Bureau 
of Reclamation in regard to the collection of stream-flow records on international 
waters along the boundary between the provinces of Alberta and Saskatchewan 
and the state of Montana were continued. These duties devolve on this service 
through the requirements of the International Joint Commission under the pro- 
visions of the Boundary Waters Treaty of 1909. Jt is desired to record the very 
friendly and helpful co-operation afforded each year by members of the United 
States services in connection with this work. 

Looking to the solution of problems in connection with the eon 
systems of the Canadian Pacific Railway Company in Alberta, there has been 
mutually advantageous co-operation between our staff and the officials and 
engineers of the company. 

Active co-operation was carried out with the Lethbridge Northern irrigation 
district in investigating hydrometric problems in connection with the operation 
of that project. 

The usual co-operation with officials of other irrigation and power projects 
in regard to stream and canal-flow problems was continued with excellent 
results. 

The co-operative arrangements carried out with other federal departments, 
the provincial governments, railway corporations and several municipalities have 
been continued and extended during the year. Many problems in regard to their 
water supply questions have been studied, and with their assistance valuable 
hydrometric data have been obtained which are not only of special interest to 
them but also of general value. 

Again during the past fiscal year the lectures and demonstrations on hydro- 
metric and water-power methods were carried out at the University of Alberta 
and the University of Saskatchewan. At the University of Saskatchewan active 
assistance was given in the way of advice and loan of equipment in connection 
with a study of run-off from prairie areas. 


HYDROMETRIC SURVEY 


In the fiscal year ended March 31, 1926, 265 gauging stations were main- 
tained for various periods on streams, lakes, canals or ditches in the following 
main drainage basins: Athabaska, Battle creek, Belly, Bow, Frenchman, Little 
Bow, Lodge creek, Milk, North Saskatchewan, Oldman, Peace, Qu’Appelle, Red 
Deer, Rock creek, Ross creek, St. Mary, Saskatchewan, Sevenpersons creek, 


’ 
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South Saskatchewan, Swiftcurrent creek and Waterton. It will be noted that 
there has been a decrease in the number of stations operated over previous years, 
due to the discontinuation of stations on a large number of private irrigation 
schemes where the water supply question is not acute. Of the stations 12 on 
streams and 2 on lakes or reservoirs were operated throughout the year for 
power purposes. In connection with irrigation studies 12 stations on streams were 
maintained throughout the year. In addition, 52 on streams, 11 on lakes or reser- 
voirs, 30 on canals and 55 on ditches were maintained during the irrigation or 
open-water season only. One station on a stream was maintained the whole 
year for drainage purposes while 13 on streams and 8 on lakes were maintained 
during the open-water season only. Three stations on streams, and 1 on a lake 
were maintained throughout the year, and 9 on streams during open-water only, 
for collection of information in connection with domestic, industrial or municipal 
water supply problems. During the flood-danger period stations maintained for 
other purposes were augmented by 4 stream stations and 2 lake stations for flood 
warning service. To carry out the instructions of the International Joint Com- 
mission it was necessary to maintain 4 all-year stations on streams, with 13 
stations on streams, 1 on a reservoir, 3 on canals and 15 on ditches during the 
open water season only. Six stations were maintained on streams throughout 
the year and 3 on streams and 5 on lakes during open water only for statistical 
purposes. In addition varying numbers of miscellaneous discharge measure- 
ments were made at 91 points in both provinces. 

Following unusually heavy snowfalls during the winter of 1924-25 the early 
run-off in Alberta and the southern half of Saskatchewan was well above aver- 
age. In southern Saskatchewan streams reached flood stages in the last few 
days of March or first few days of April, and at the beginning of the present 
fiscal year were all well above average. The run-off during the summer was, 
generally speaking, below average but heavy general rains in August and snows 
in September brought up the run-off at that period towards average and in some 
cases above average. This early snowfall was followed by a winter of unpre- 
cedented mildness with a light snowfall. Run-off remained high, however, 
probably due to the small spring-fed streams, which are one of the chief winter 
sources of supply, remaining open. An early break-up in March closed the year 
under review. On the whole the run-off for the year was below average although 
streams in southwestern Alberta show run-off above normal. No floods other 
than those which occurred in southern Saskatchewan at the end of the previous 
or opening of the present fiscal year were reported and no new maximum run- 
off was recorded during the year in either province. 

Of special interest, and, worthy of record, was the unusually mild winter 
of 1925-26. . During September and October the precipitation was above average 
with low temperatures. Following this storm period the winter was unusually 
mild with lhght precipitations so that the snow on the ground at the opening of 
spring was well below average. In fact, for the winter months, the snowfall at 
Banff in the mountain area was the lowest on record, being only 15 inches 
compared with 61.6 inches for the same months during the winter of 1924-25. 
The lowest recorded temperature at Banff for the winter 1925-26 was —6° F., 
and for the top of Sulphur mountain near Banff, —10° F. The same condition 
as to precipitation and temperature was noted in almost all parts of Alberta 
and Saskatchewan, and as a result the mean temperature for the year was 
approximately 10 per cent above average. Many mountain streams remained 
open all winter and in southern Alberta none had complete ice cover for more 
than a week or two. Peace river in northern Alberta broke up in December 
and remained open for a considerable time. Much of the spring run-off for 
1926 occurred during early March in all southern portions of the district, 
approximately one month earlier than in 1925. 
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The records show that the annual run-off in Saskatchewan, was, on the 
whole, again below average, Battle river near Battleford being 68 per cent of 
the long-term average; Carrot river, 34 per cent; Moosejaw creek, 192 per cent; 
and Battle creek, 88 per cent. Precipitations, as shown by typical stations in 
Saskatchewan, ranged from 84 per cent to 114 per cent of the long-term mean 
in the south and from 89 to 99 per cent in the north. 

The only fully equipped current-meter rating station in Canada is operated 
by this organization at Calgary. Here all instruments used by this service and 
by many other organizations are rated. At the station, meters are rated as 
received from the field which provides data on which to recompute recent 
measurements made with the particular instrument under test, should such 
action be necessary. Following the first rating, the instrument is checked over, 
and, if necessary, repaired by our staff and again rated before being returned to 
its user. During the fiscal year 1925-26 from May 15 to November 3, a total 
of 93 current-meters were received for rating, 135 ratings made and 50 instru- 
ments repaired to some extent, and in addition certain equipment was rebuilt, 
a new woven-wire fence placed around the property, the track completely 
relaid on new ties and new planking put in place. Of the meters rated, 4 
were for the Department of Marine and Fisheries, 10 for private interests and 
the remainder were forwarded by offices of this service as follows: Quebec, 4; 
Ontario, 25; Manitoba, 6; Alberta and Saskatchewan, 29; British Columbia, 
15. Early in the season some most interesting ratings were made on meters to 
determine their behaviour under turbulent conditions. This work was.done in 
connection with field investigations being carried out at Niagara, Ont., and 
required the construction of several special pieces of rating equipment. 


SPECIAL INVESTIGATIONS 


Since 1921 this service has annually taken charge of the operation of the 
storage reservoir at lake Minnewanka in Banff National park during the filling 
season, which is also the tourist season. Following this practice, the control 
of operations at the dam at the outlet of this lake was assumed on May 8, 1925, 
and continued until October 6. During this period the lake was quickly raised 
to the level desired by the Canadian. National Parks officials and held between 
that point and upper regulation level until the end of the tourist season. Just 
before the close of the tourist season a tentative agreement was reached between, 
the officials of the Calgary Power Company, who use the storage created, and 
those of the Canadian National Parks Branch for the raising of the level of the 
outer section of the wharf at lake Minnewanka. This work, which is to be 
carried out while the lake is low in the spring, will, as well as generally improving 
boating conditions, tend to lessen the difficulties of operation. 

An inspection was made of the water-power plant of the Canadian Pacific 
Railway Company on Louise creek at lake Louise, where an extension of the 
power-house had been made and new units added. 

The two applications, that of the Montreal Engineering Company of 
Montreal, P.Q., and that of the Province of Alberta, for the right to develop 
storage and high-head power at Spray lakes in the Bow River basin are still 
before the department. 

Numerous requests, mostly from, northern Saskatchewan and northern 
Alberta as to small-power sites, and as to the necessary form of application, 
etc., have been received and the information supplied. One inspection and 
report on a small-power site was made during the year. 

The power shortage in the cities of Calgary and Edmonton is becoming 
more acute as the consumption of power increases year by year. At Edmonton 
the civic officials recognize that it will be necessary to increase the stoker and 
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generator capacities at the municipal steam plant in the near future and to 
replace the plant by a more modern one in about five years, unless, meanwhile, 
some other source of comparatively cheap power is found, 

At Calgary, the Calgary Power Company’s two hydro-power plants on the 
Bow river at Seebe, together with the municipal steam plant, used as a stand- 
by, have been pressed to meet the peak power load when, as at the beginning 
of 1926, this was combined with low flow in the Bow river. The company is 
increasing the efficiency of the plants by replacing the runners in one turbine, 
rewinding two generators, and with the assistance of officials of this service 
rating all their units at both Kananaskis Falls and Horseshoe Falls plants for 
over-all efficiency so that the greatest possible quantity of power may be 
obtained from the available water supply. The above mentioned changes in 
plant equipment are the result of a test made by this service early in the fiscal 
year. The company is also, with the advice and assistance of the service’s 
officers, installing long distance water stage recorders and in all possible ways 
arranging to check the available water supply against the power output so that 
all inefficient methods of operation may be eliminated. At the same time the 
Calgary substation equipment has been re-arranged and added to, partly owing 
to the construction of the third transmission line from the hydro-plants in 1924 
and partly in order to decrease transformation losses and provide more reliable 
service to the city of Calgary. 

The investigation of absorption losses in lake Newell reservoir of the 
eastern section of the Canadian Pacific Railway Company’s irrigation system, 
started in 1920, was continued in conjunction with the officials of that organiza- 
tion. The progress reports of this investigation| covering the work done in the 
years 1924 and 1925 were completed and a final report covering the work to 
date is under course of preparation. | 

The investigation of carriage losses on the main canal of the western 
section of the Canadian Pacific Railway Company’s irrigation system was 
again made in co-operation with company officials. This investigation has 
been carried on for the past four seasons and it is considered that it 1s now 
completed and a final report is being prepared. 

Two distinct investigations were carried out on the Lethbridge Northern 
Irrigation District system. The first was an investigation of carriage losses 
on the main canal from the headgates to below the Willow Creek flume. Many 
valuable data were obtained as to the losses in various classes of material 
through which this canal passes. The second investigation was of the losses 
in Keho Lake reservoir. Progress reports covering the findings have been 
prepared and submitted. 

Again in May the investigation of snow conditions in the Upper St. Mary 
basin was carried out jointly with the district engineer of Montana Division 
of the United States Geological Survey. This investigation is gradually accu- 
mulating some very useful data on which may be based estimates of the 
probable seasonal run-off of the St. Mary river which is a most important inter- 
national irrigation stream. 

Although the demand for irrigation data has not been great during the 
past two years owing to the precipitation being normal or above normal, there 
has been a marked increase during the past fiscal year in the number of requests 
received for hydrometric data. This is due to the fact that gradually the 
public are becoming aware that these data are available. In addition to the 
requests for ordinary stream-flow records, this service receives and supplies a 
large number of requests for miscellaneous data such as temperatures, precipi- 
tations, water levels, and other information touching on our work. During the 
fiscal year records for 315 gauging stations were supplied as well as much other 
data of a power or hydrometric nature. Warnings as to high-water conditions 
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on the North Saskatchewan river during August were issued to municipal 
authorities along that stream. In connection with this work predictions of the 
water levels to be expected were made with a remarkable degree of accuracy 
and materially increased the value of the information supplied. 


DISTRICT OF MANITOBA 
C. H. Attwood, District Chief Engineer. 


During the fiscal year ended March 31, 1926, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric, power, storage and reclamation investigatory work in Manitoba 
and the Churchill River section of northeastern Saskatchewan, and also the 
hydrometric work in that portion of western Ontario inclusive of, and lying 
to the west of the Nipigon river. 

ORGANIZATION 


The local organization of the Dominion Water Power and Reclamation 
Service, with headquarters at Winnipeg, was organized in 1912 and the work 
then instituted has been carried on and extended from time to time. The duties 
of the engineers and the hydrometric recorders consist of both field and office 
work, including surveys, investigations, inspection and supervision of con- 
struction, and the preparation of the data collected in report form, for sub- 
mission to the head office. 

CO-OPERATION 


The organization works in co-operation with several departments of the 
federal Government and with the Power Commission and the Reclamation 
Service of Manitoba. 

HYDROMETRIC SURVEY 


During the past year 96 regular and 24 miscellaneous stations have been 
maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson river, lake Winnipeg, Winnipeg river, lake of the Woods, Rainy lake, 
English, Red, Assiniboine, Dauphin and Saskatchewan rivers. 


PLATE 4 
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Of the above regular stations, there were maintained for power and storage 
50 all year, 3 during open water and 7 miscellaneous; for drainage and recla- 
mation throughout the year, 10 regular and 17 during open-water and 17, 
miscellaneous. Five regular all-year stations were maintained for flood study, 
On international streams 11 all-year and 4 open-water regular stations were 
maintained, together with 4 miscellaneous. For water supply, 5 regular stations 
were maintained -during open-water, and for statistical purposes 5 all-year 
stations. Eleven meteorological stations were maintained continuously. In the 
above classification a number of stations have been maintained for more than 
one purpose. 

In analyzing the hydrological conditions for the year, four streams have 
been selected as typical of conditions in their respective districts and the run-off 
data have been analyzed as shown in the accompanying chart (Plate 4). In 
the southwestern and midwestern sections of the province, as exemplified by the 
Assiniboine and Swan rivers, the average run-off was above the mean, being 
respectively 122 and 125 per cent of the mean for the years of record. The 
flood run-off did not, however, reach a maximum rate; that of the Assiniboine 
being 0.231 second-foot per square mile, or 63 per cent of the previous maximum, 
and the Swan 6.535 second-feet per square mile, or 94 per cent of the previous 
maximum. ‘The minimum run-off occurred during the winter months with 0.004 
second-foot per square mile on the Assiniboine and 0.003 on the Swan. Both of 
these exceed the previously recorded minimums which were 0.001 and 0.00 
respectively. 

Precipitation during the year in the above areas ranged from 78 per cent 
of the long-term mean in the Assiniboine watershed to 99 per cent of the mean 
in the Swan River watershed. 

In the southerly portion of the province, as typified by the Red river, the 
run-off was below normal, being 86 per cent of the mean with the precipitation on 
the water-shed 108 per cent of the long-term mean. The run-off during flood, 
0.506 second-foot per square mile, was low, being only 38 per cent of the prev- 
iously recorded maximum. The minimum for the year was 0.010 second-foot 
per square mile in September, compared with 0.003, the minimum for the period 
of record. 

In the Laurentian area in the southeasterly portion of Manitoba and the 
extreme westerly section of Ontario, run-off as typified by the English river, 
was above normal, being 125 per cent of the long-term mean, while precipitation 
was 109 per cent of the mean. The rate of run-off was 1.256 second-feet per 
square mile, being 70 per cent of the recorded maximum, while the minimum was 
0.316 second-foot per square mile, compared with 0.263, the lowest recorded. 

During April 1925 the Assiniboine river again overflowed, due entirely, 
however, to ice jams, as the discharge was only half of that during the floods 
of 1922 and 1923. Flooding also occurred during July on the Roseau river. 

Both of these floods are dealt with under the heading “ Special Investigations ”’. 

On the Whitemouth and Birch rivers flooding, also occurred due to the heavy 
precipitation during June. A large area was inundated and the settlers in the 
district, in addition to the loss occasioned, suffered great hardship in being cut 
off from any source of supplies, as transportation to or from the district, except 
by boats, was impossible. 

SPECIAL INVESTIGATIONS 


During the year investigations were greatly curtailed, only the most urgent 
being undertaken. ‘These are as follows:— 


Assiniboine River Flood 


For the third time in four years flooding occurred on the Assiniboine river 
during the break-up period. The flood in March and April last differed how- 
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ever from the past two, in that the flooding was caused, not by an excessive 
run-off, but entirely by ice jams in the river. 

With the early thaw the river, while still covered with a thick ice sheet, 
was called upon to carry the spring run-off. With the movement of the ice 
serious jams occurred at some points causing, the river to overflow its banks. 
Fortunately the snowfall on the Assiniboine watershed was very little above 
normal, otherwise extensive flooding would have occurred. The discharge never 
exceeded 11,000 c.f.s., which is only one-half that of the flood periods in 1922 
and 1928. . 

On March 29, the ice started jamming at the Midland Railway bridge 
southeast of the city of Portage la Prairie and the river rose over five feet. By 
April 1, a further rise of six feet caused the river to overflow its bank south- 
west of the town. 

An inspection of conditions at Portage la Prairie was made during the 
afternoon of April 1, when it was found, due to the ice jam having been partially 
broken, the water was falling, and by 9 p.m. it had lowered 15 feet at the 
Canadian Pacific Railway culvert, 2 miles west of the city. ‘Though the river 
south and west of the town was still packed bank high with hard thick ice, no 
further increase in stage occurred and by April 3, the continuous efforts to break 
the jam were successful in lowering the river sufficiently to stop all overflowing 
of its banks. 

Between Portage la Prairie and Brandon there was no flooding. In Brandon 
and westerly, however, the low flats of the valley were partially submerged, 
causing a certain amount of damage, particularly in Brandon, where a number of 
houses were flooded to the first floor. 

On the stretch of the river from Winnipeg to Poplar Point no flooding took 
place; in the city of Winnipeg serious ice jams formed, but prompt measures 
taken in breaking them prevented any overflowing of the river, 


Roseau River Fleod 


In June and July flooding occurred along the Roseau river in Manitoba and 
Minnesota, caused by the heavy precipitation and by the rapid run-off from 
the Roseau Drainage district in the state of Minnesota. In Manitoba the low- 
lying, lands adjacent to the river in townships 1, 2 and part of 8, ranges 6, 7 
and 8, were flooded, the flooding extending westward some 5 or 6 miles, and on 
the east side to the valley of the Rat river, a distance of about 10 miles, com- 
pletely destroying the hay, root and grain crops. 

‘While a portion of the low-lying lands adjoining the river in Manitoba are 
flooded each year to some extent during the spring break-up, apparently these 
early spring floods do little or no damage to the crops as the water is generally 
gone before growth is started. The later floods of June and July destroy 
the root, hay and grain crops and the livelihood of the farmers. These later 
floods are largely increased by the rapid run-off from the Roseau Drainage 
system in the state of Minnesota, and numerous petitions have been received 
from the settlers in this area for protection and relief from the increasing flood 
menace. 

Following the flood of last July an inspection tour of the entire Roseau 
River drainage basin was organized by the Hon. W. R. Clubb, Minister of 
Public Works, Manitoba, who was accompanied by Mr. D. L. McLean, Deputy 
Minister of Public Works, Manitoba; Mr. E. V. Willard, Commissioner of 
Drainage Waters, Minnesota; Mr. G. Affleck, District Engineer, Manitoba 
Reclamation Branch, and Mr. Attwood. Starting from Emerson on the morning 
of August 27 the route of the inspection included Dominion City, Greenridge, 
Rapids of the Roseau, Stuartburn, Vita, section 24, township 1, range 7, east, 
in Manitoba; and Caribou, Greenbush, Badger, Fox, Mud lake, Roseau lake, 
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Ross, Duxey ; the drainage areas of Polonia, Barto, Juneberry and Soler town- 
ships in the state of Minnesota. In the Roseau Drainage district in Minnesota 
approximately 1,000 miles of drainage ditches have been constructed and the 
river channel has been enlarged for the greater part of its course from Roseau 
lake down to the International Boundary. ‘These ditches, laterals and channel 
improvements were constructed with the object of draining the marsh land in 
the upper Roseau basin, and in doing so they greatly accelerated the run-off 
into the river below. Upon reaching Manitoba, where the river channel has 
not been improved and has not sufficient capacity to handle the increased volume 
of water pouring in from the south, it caused excessive high stages which resulted 
in flooding of the land mentioned above. 

The inspection of the entire river basin in August last showed that on a 
large portion of the watershed in Minnesota additional drainage works would 
be required before the lands could be reclaimed for farming purposes. It 
showed also that a scheme of flood prevention was necessary to carry off the 
precipitation so quickly discharged by the drainage system. Such a scheme, 
however, requires an adequate outlet, and this can only be found in Manitoba, 
The stream-flow records and the experience of the past ten to fifteen years show 
that the Roseau river channel in townships 1 and 2, ranges 6, 7 and 8, is 
inadequate to handle the flood water from Minnesota. 

With further extensions to the drainage system in Minnesota the volume 
of flood water which will be discharged into Manitoba will probably be greatly 
increased and flooding more extensive and destructive unless some system of 
protection works is provided. The country adjoining the Roseau river in 
Manitoba is fairly well settled and becoming more so each year. As the land 
becomes improved and more of it placed under cultivation the damage caused 
by floods becomes greater year by year and the need for a satisfactory solution 
of the problem more pressing. 


Guy Indian School—Sturgeon Landing, Saskatchewan 


At the request of the Department of Indian Affairs an investigation was 
made of the Sturgeon river at Sturgeon Landing to determine the feasibility of 
a hydro-electric development for supplying power to the Guy Indian residential 
school, then under construction, in connection with lighting, water supply, etc. 
The investigation showed however that the cost for a hydraulic power plant 
would be excessive for the small amount of power required and it was recom- 
mended that oil engines be used to generate the necessary power. In addition 
_ to this investigation a report and plans were prepared for the Department of 

Indian Affairs covering the installation of a lighting plant, and a water-supply 
and sewerage system for the school. 


Upper Rainy Boundary Waters 


With respect to the reference to the International Joint Commission 
relating to the regulation and control of the water levels on Rainy and Upper 
Boundary lakes, a survey was made of the waterfront on Indian reserve No. 
25-D, situated on the north shore of lac la Croix. The survey party started work 
in July and continued to the end of October. The survey was made at the 
request of the Department of Indian Affairs to determine to what extent Indian 
reserve 25-D would be affected by raising the level of lac la Croix. To this end 
instructions were given to locate the contours from the shore line up to contour 
1,200 and obtain a timber and land classification within this area, together with 
a valuation of buildings affected. These data were necessary to enable the 
- Department of Indian Affairs to reply to the questionnaire sent out by the 
International Joint Commission. 
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In addition to the above survey, Mr. Attwood met Mr. 8. 8. Scovil and | 
Major Crawford, the engineers appointed to the International Joint Commis- 
sion for this reference, and Mr. R. 8. Lea, consulting engineer to the Winnipeg 
power interests, in Duluth on September 12 and proceeded on an investigation: 
of several of the Boundary lakes. Arriving at Fort Frances on September 25 
an investigation was made of the river frontage at Fort Frances and Inter- 
national Falls, Pither’s Point, Ranier and the Canadian National Railway 
crossings and grades on Rainy lake, following which the party remained at — 
International Falls and was present at the hearings held there by the Inter- 
national Joint Commission on September 28, 29 and 30. 


Bowstring Lake Diersion 


Following the receipt of a despatch under date of April 1, 1925, from the 
Secretary of State of the United States advising that an injunction had been 
issued by the United States District Court of Minnesota restraining the con- 
tinuance of the diversion of water from Bowstring lake in Minnesota, the Lake 
of the Woods Control Board, at a meeting held in July, requested that Mr, 
Attwood arrange for an inspection on the ground to ascertain whether the order 
of the court had been complied with. An inspection of the Bowstring Lake 
diversion was made on August 11 and showed that the order of the court had 
been complied with. At a point along the ditch about two miles from the lake 
the ditch had been completely filled with earth for a distance of some 200 feet, 
effectively preventing all diversion from Bowstring lake. 


Catfish Creek Drainage 


No actual progress was made with construction on this project during the 
year. The building of a railway branch line from Beaconia to the Manitoba 
Pulp and Paper Company’s mill site on the Winnipeg river in the vicinity of 
Pine falls, which cuts through a portion of this drainage area, will greatly 
facilitate transportation of dredging equipment and provide easier access to 
the work. The applicants have, however, made progress with the project .in 
that they have employed a firm of drainage engineers and surveyors to make a 
complete contour survey of the entire area and prepare plans and a report 
outlining an adequate system of drainage. The survey parties have been 
actively engaged for the past three or four months and present indications are 
that the construction of this project will be commenced at an early date. 


Whiteshell River 

Following an application to the Service for water-power rights on the 
| 

} 


Whiteshell river in Manitoba with the object of developing power at the two © 
lower falls on the river to operate a small milling industry, a reconnaissance 
survey of the proposed power site, located in the southwest quarter of section © 
34, township 13, range 14, E.P.M., was made in September. ig 

The data necessary for a study of conditions covered by the application | 
were obtained by a stadia traverse run on magnetic bearing from the foot of 
the first fall to the head of the second fall, hand-level cross-sections being 
secured at each of the traverse stations on both sides of the river. Check levels 
were run from the lower fall up to Birch lake to determine the total drop in | 
this stretch of the river and the storage possibilities of Birch lake. | 

A head of 25 feet may be concentrated at the site which with the estimated 
flows and an over-all efficiency of 80 per cent would produce 73 h.-p. at ordinary 
minimum flow, and 218 h.-p. for the 6 high months, 24-hour power. Birch lake, 
situated about 4 miles up stream, could be utilized to conserve and regulate the | 
flow and under normal working conditions practically double the power available. 

At present there is no indication that the applicant will proceed with the 
development of this site. 
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CONSTRUCTION 


Lake of the Woods—Western Outlet 

The enlargement of the western outlet of the lake of the Woods and the 
reconstruction of the Norman dam was proceeded with during the year in 
accordance with the agreement between the Department of the Interior and the 
Keewatin Power Company. The rock excavation required for the enlargement 
of the western outlet was completed early in October, some 52,600 cubic yards 
or rock having been excavated from the channel. About one-half of the rock 
was used to form training embankments and to fill up deep holes in the channel 
so as to improve flow conditions; the remainder of the excavated rock was 
wasted in the rear of the training embankments. This work was carried out in 
conjunction with the reconstruction of the Norman dam and the erection of the 
power-house, and it was not until January 18 that this latter work was sufh- 
ciently advanced to permit of the passing of the water into the western outlet 
through the cofferdam. By February 20 the cofferdam at the head of the western 
outlet had been removed and at the end of March all temporary buildings and 
construction work required for the channel enlargement had been removed. 

In April, 1925, work was commenced on the rock excavation necessary for 
the substructure of the power-house at the site of the Norman dam and also 
upon the reconstruction of the dam. The work was carried on steadily through- 
out the year and was practically completed at the end of March, there remaining 
only a portion of the concrete deck slab to be placed on the dam. The construc- 
tion work involved the repair of the masonry piers and wing walls of the old 
dam, the pouring of concrete aprons for the sluiceways of the dam, the framing, 
and placing of new! sets of stop-logs in the sluices, the laying of reimforced 
concrete deck slab along the entire length of the dam, the construction of a fish 
ladder, the removal of the old rock-fill dam to make way for the power-house 
the rock excavation work necessary for the foundations of the power-house 
and improved flow conditions in the forebay and tailrace, and also the con- 
struction and erection of the substructure and the superstructure of the power- 
house and the installation of the necessary machinery and equipment. The 
power-house is 304 feet long and designed to house seven units, each of 3,300 
k.v.a. capacity. The initial installation consists of five units and these are now 
installed and connected up with the company’s other power station on the eastern 
outlet by means of a wooden pole transmission line. The lower cofferdam was 
removed and Unit No. 1 was started up on January 28. The power will be 
mostly utilized to operate the Kenora Paper Company’s paper mill in Kenora. 

The channel improvement work along the western outlet was designed and 
laid out by the department’s engineers and the work was completed under 
their direction and supervision. The work in connection with the reconstruction 
of the Norman dam and those portions of the power-house that had to do with 
the passage of water were carried out under the supervision of the department’s 
engineers. 

McIntosh Indian School 


The contract for the construction of the hydro-electric development and 
the water supply system for the Indian school was let late in August and was 
practically completed by the end of the year. 

The hydro-electric development comprises a concrete dam on the Canyon 
river at the outlet of Forest lake, with a 36-inch wood stave penstock carrying 
the water some 300 feet to the power-house on the shore of Canyon lake which 
contains a 30-hp. turbine belt-connected to a driving shaft which is in turn 
belted to a 174. kw. generator, a pump which supplies water for domestic 
supply and fire protection, and to a driving shaft in the carpenters’ shop above 
the power-house. 

This work was carried out under the supervision of this office at the request 
of the Department of Indian Affairs. 
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Pointe Du Bots 


The initial development of the city of Winnipeg’s hydro-electric plant at 
Pointe du Bois provided for, in addition to the power-house, a dam consisting 
of non-overflow, free spillway, and rock-fill sections. Sluice sections for com- 
plete regulatory control were not provided for and the leakage through the 
rock-fill amounted to from 3,500 to 5,000 second-feet. The installation of Units 
Nos. 13 and 14, making a total installation of 89,000 h.-p., and the peak load 
demands on the system made it necessary, during periods of low flow, to 
conserve the leakage through the rock-fill section of the dam. With the power 
demands on the system during the winter of 1924-25 operating conditions were 
such that for the first time in the history of the plant water was not flowing 
over the spillway sections of the dam and as a temporary expedient flash boards 
were installed on the spillway sections. Conditions pertaining during the winter 
were such that direct ice pressure caused damage to the main spillway section. 

In view of the above and as the power plant installation was rapidly 
approaching maximum capacity, the Hydro officials decided upon a program of 
construction which made provision for, 

(a) The strengthening of the spillway structure. 

(6) Placing a water tight seal on the front of the rock-fill section. 

(c) The Shae Tere ban of five 25-foot sluice- -ways on the westerly end of the 

main spillway. 


Plans showing the design and details of these alterations were submitted to 
this service for approval, contracts for the work were let, and the work pro- 
ceeded with and completed by December 31. 


Great Falls 


In November the Manitoba Power Company started on the construction of 
a transmission line from the power plant at Great Falls to the site of the pulp 
and paper mill of the Manitoba Pulp and Paper Company, situated on the 
Winnipeg river in the vicinity of Pine falls. The land necessary for the trans- 
mission line right of way was secured and the right of way cleared for a width 
of 100 feet and a temporary wood-pole line, supplying power at 22,000 volts, was 
constructed. This line was completed ready to supply power for construction 
purposes about the end of January. 

In January last the company decided to install a third unit in the Great Falls 
plant and to raise the forebay level at the plant to elevation 812. Specifications 
have been prepared and tenders called for the installation of unit No. 3, together 
with the necessary transformers and other electrical connections. 

Early in February a contract was awarded to the Canadian Engineering 
and Construction Company to clear the forebay of the Great Falls development 
between elevation 805 and 814. This work is being done according to the 
requirements of the service and the work of clearing is being rapidly proceeded 
with in order to get as much of the clearing completed and the timber removed 
as is possible before the spring break-up. 


DISTRICT OF ONTARIO 
S. S. Scowil, District Chief Engineer 


During the fiscal year ended March 31, 1926, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in the province of Ontario have been continued in accord- 
ance with the terms of the co-operative agreement of October 1, 1919, between 
the Department of the Interior and the Hydro-Electric Power Commission of 
Ontario. 
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ORGANIZATION 


The work of the Ontario Hydrometric Survey was carried on under the 
direction of the district chief engineer with a head office at Ottawa. The greater 
part of the field operations were carried out by the field staff from the North 
Bay office. The hydrometric investigations in that part of the province west 
of and including the Nipigon river were, as in previous years, carried on under 
the direction of the district office at Winnipeg while three stations in the vicinity 
of Ottawa which, being in the province of Quebec would ordinarily come under 
the supervision of the district chief engineer at Montreal, were for reasons of, 
economy handled by the Ottawa office. 


CO-OPERATION 


In pursuing the field and office investigations the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission of 
Ontario. Valuable assistance has also been given the engineers of the district 
by various persons and corporations interested in the securing of hydrological 
data. In particular, reference should be made to the co-operation carried on 
with the following companies: the Abitibi Power and Paper Company; the 
International Nickel Company of Canada, the Kaministiquia Power Company, 
the Mattagami Pulp and Paper Company, the Mississippi River Improvement 
Company, the Pigeon River Lumber Company, the Spanish River Pulp and 
Paper Company, the Spruce Falls Company and the Northern Ontario Power 
Company. 

HYDROMETRIC SURVEY 


During the past year 59 regular stations were maintained on rivers and 
tributaries in the following main watersheds: Hudson Bay, Lake Superior, 
Lake Huron, Lake St. Clair, Lake Erie, Lake Ontario and Ottawa River. 

Of these 50 were maintained throughout the year for power purposes. Five 
were maintained throughout the year and two during spring runoff for flood 
study; one for the purpose of domestic water supply and one on an inter- 
national power control problem. 
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With the exception of the northern district the average run-off throughout 
the province for the year was below normal. This is illustrated by the accom- 
panying graph (Plate No.5) showing the monthly run-off as a percentage of 
the average flow over a number of years. 
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In the southwest portion of the province the records of the Grand river at. 
Galt, which is typical of the general run-off conditions of the district, show an 
average run-off for the year of 0-511 second-foot per square mile or 68 per cent 
of the mean for a period of twelve years. The run-off during the months of 
April, May, June, July, and August was the lowest on record while that during 
November, with a maximum daily discharge of 5.33 second-feet per square mile, 
was the highest ever recorded for this month. During November, the only 
month above normal, the run-off was 1.551 second-feet per square-mile, or 320 
per cent: of the average run-off for this month during the period of record. The 
minimum discharge for the year (0.036 second-foot per square mile) occurred 
in July and this is the lowest yet recorded. 

In the eastern portion of the province the mean run-off during the year was 
slightly below normal as shown by the: records of the typical station on the 
Moira river at Foxboro. The average flow for the year was 0.963 second-foot. 
per square mile or 99 per cent of the average for the period of record. The 
- maximum daily discharge for the year (6.00 second-feet per square mile) 
occurred in April and the minimum (0.056 second-foot per square mile) in 
August. The discharge during the months of April, May, June, and July, 1924, 
and February and March, 1925, was below normal. The flow during the month 
of May was 1.041 second-feet per square mile and was the lowest recorded to 
date for this month. The remaining months of the year were above normal, the 
discharge for November (1.753 second-feet per square mile) being 334 per 
cent of the mean for this month for the period of record. | 

In the North Bay district the mean run-off for the year was slightly below 
normal as shown by the records of the typical station on the South river at 
Powassan covering a period of twelve years. .The average flow for the year was 
1.3 second-feet per square mile or 93 per cent of the mean run-off of 1.4 second- 
feet per square mile over the period of record. The maximum daily discharge 
for the year (10.07 second-feet per square mile) occurred in April and the 
minimum (0.214 second-feet per square mile) in July. For three months only 
was the mean run-off in excess of the average for these months over a period of 
twelve years. In April the run-off was 5.034 second-feet per square mile or 
105 per cent of the average for this month and in September it was 0.575 second- 
feet per square mile or 101 per cent of the average. During the remaining 
months of the year the run-off was below normal. 

In the northern portion of the province the run-off for the year was slightly 
above the average, as shown by records of typical station on the Kapuskasing 
river at Kapuskasing. The average flow for the year was 0.794 second-foot 
per square mile or 104 per cent of the mean for the period of record. The 
maximum daily discharge for the year (4.624 second-feet per square mile) 
occurred in April. The measurements of low-flow cannot be taken as an indi- 
cation of the minimum run-off from this drainage area because they are affected 
by the operation of a power plant above the gauging station. During the 
months of April, June, July, August, and December, 1925, and January and 
March, 1926, the discharge was above normal but this was offset by the 
exceptionally low run-off during the month of May, September and November 
so that the mean for the year was only 104 per cent of the average for the 
period of record as mentioned above. 


SPECIAL INVESTIGATIONS 


The analysis of the water power and storage resources of Ontario was con- 
tinued during the year in close co-operation with the provincial authorities. 

In this connection a list of water-powers in the province was issued by Mr. 
L. V. Rorke, Director of Surveys and Chief Engineer of the Ontario Depart- 
ment of Lands and Forests. In the preparation of this list and the estimation 
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of power at the various sites the closest co-operation and assistince of officers 
of the Dominion Water Power and Reclamation Service was accorded Mr. 
Rorke. 


NIAGARA RIVER INVESTIGATION 


Special study of the hydrology of the Niagara river was continued through- 
out the year and very satisfactory results obtained in the investigation of dis- 
charge referred to the Buffalo breakwater gauge. The studies of river slopes 
and the effect of diversions in governing pool levels have also been continued. 


DISTRICT OF QUEBEC 
L. G. Dens, District Chief Engineer 


In conformity with the co-operative agreement betwen the department and 
the Quebec Streams Commission, basic investigatory work on water-power and 
allied matters was continued in Quebec province by the Dominion Water Power 
and Reclamation Service throughout the year. This included the operation of 
various hydrometric stations in different parts of the province, maintained to 
further the sound and intelligent development and utilization of its bountiful 
water-power potentialities. 


ORGANIZATION 


The work in Quebec is carried out under the direction of the district chief 
engineer’s office at Montreal, close co-operation being maintained with the 
Quebec Streams Commission whose head office is located in the same city. 


CO-OPERATION 


The investigations are carried out in well defined co-operation with the 
Quebec Streams Commission, but, in addition to this, many private organizations 
interested in the data secured lend most beneficial assistance by co-operating 
in the various activities of the service in Quebec. Among the latter organizations 
may be mentioned, the Shawinigan Water and Power Company; Duke-Price 
Power Company; Price Brothers, Limited; Laurentide Power Company; Southern 
Canada Power Company; Quebec Power Company; and the Lower St. Lawrence 
Power Company. 


HYDROMETRIC SURVEY 


There are 79 hydrometric stations of various kinds maintained in the follow- 
ing districts of the province; Lower Ottawa basin; Eastern Townships; North of 
the St. Lawrence from Montreal to below Quebec; Saguenay basin; Lower St. 
Lawrence. Of these stations 4 are at outlets of storage reservoirs, 4 others are 
operated mainly for flood observations, 10 are in co-operation with private 
organizations, and 24 only for gauge-height records. 

Run-off conditions throughout the province during the past year were 
generally above normal except during the flood period, particularly on the regu- 
lated rivers where the flow was purposely kept down. 

The spring of 1925 did not bring heavy floods as the weather was com- 
paratively cool while a good portion of the snow had been disposed of through 
rain and mild weather during the preceding winter. The run-off during the open 
season following was generally above normal, rainfall for the various months, 
except August, being above the average. During the first half of the winter the 
run-off was also high owing to mild weather but later the absence of marked 
thaws brought a somewhat lower run-off, 
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. PLATE 6 
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The above conditions are illustrated on Plate 6, showing the monthly run- 
off as a percentage of the average flow over a number of years at four typical 
stations selected in different portions of the province. These typical stations 
are located at Grand’mere, on the St. Maurice river; at Richmond on the St. 
Francois river; at Ste. Rose-du-Degele, on the Madawaska river; and at Amos, 
on the Harricanaw river. 

In the portion of the province north of the middle St. Lawrence, the St. 
Maurice river, the flow of which is regulated by the Gouin and other dams, had 
an average run-off 96 per cent of the long-term mean at Grand’mere. The run- 
off per square mile at flood was 5.52 second-feet, or 52 per cent of the previous 
maximum recorded, and during the low winter period 0.77 second-foot, or 376 
per cent of the minimum previously recorded. 

In the southern portion of the province the St. Francois river, with flow 
regulated by the Allard dam, had an average run-off 110 per cent of the mean 
at Richmond. The run-off per square mile at flood was 9.09 second-feet or 50 
per cent of the previous maximum and the minimum was 0.48 second-foot or 
195 per cent of the minimum previously recorded. 

Further east, south of the St. Lawrence, the Madawaska river at Ste. Rose- 
du-Degele, had an average run-off of 126 per cent of the long-term mean. The 
run-off per square mile at flood was 9.57 second-feet or 89 per cent of the pre- 
vious maximum and the minimum was 0.31 second-foot or 600 per cent of the 
minimum previously estimated. 

In the more northerly portion of the province the Harricanaw river at Amos 
had an average run-off 118 per cent of the mean. The run-off per square mile 
at flood was 4.07 second-feet or 62 per cent of the previous maximum, and 
during the low winter period 0.28 second-foot or 142 per cent of the minimum 
previously recorded. 


SPECIAL INVESTIGATIONS 


Work was continued on securing, classifying and summarizing in proper 
form all available data from various sources on developed and undeveloped 
water-power in Quebec province. These data cover particularly all surveyed or 
explored rivers of the province and are extensively used in satisfying numerous 
requests for information in connection with proposed or existing power develop- 
ments and industrial expansion. Summaries for the Water-Power Resources 
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Inventory including power river synopses were prepared and revised, particularly 
for the rivers of the lake St. John basin and of the north shore of the St. Law- 
ence eastward to the Pentecote and Riverin rivers. 

The revision of water-power tables for the whole province was also under- 
taken, and flow factors computed in this connection. 

The water levels and flow investigation of Prairies river near Montreal was 
continued throughout the year. 


DISTRICT OF THE MARITIME PROVINCES 
K. H. Smith, District Chief Engineer 


~The agreement of July, 1919, between the Department of the Interior and 
the Governments of New Brunswick, Nova Scotia and Prince Edward Island in 
reference to water-power resources in the Maritime Provinces continued in 
force during the fiscal year ended March 31, 1926. In accordance with the terms 
of that agreement the power investigatory work of the Dominion Water Power 
and Reclamation Service was continued throughout the year. 


ORGANIZATION 


The District headquarters of the service is located in Halifax, where office 
facilities are provided by the Nova Scotia Government, adjacent to those of the 
Nova Scotia Power Commission. 

There are two principal subdivisions of the work in this district; (a) Hydro- 
metric Survey and (b) Special Investigations. The Hydrometric Survey con- 
sists of the systematic collection and analysis of run-off data in accordance 
with methods which are standard with the Dominion Water Power and 
Reclamation Service. The statistical data so acquired are of fundamental 
importance and indispensable in all problems of water supply, whether for 
power, industrial, or domestic uses. Under the heading “Special Investiga- 
tions” is included a systematic inquiry into the water-power resources of the 
district by means of instrumental surveys of power and storage of all import- 
ant streams, which together with the basic run-off data already referred to will 
produce a very complete mventory of water-power possibilities. Under this 
category also come all specia! undertakings of whatever sort made in con- 
nection with projects advanced from time to time for the more complete utili- 
zation of natural resources generally. The service is frequently called upon 
for information and assistance by departments of the provincial Governments, 
and by municipalities, corporations, and individuals; more particularly in regard 
to the hydro-electric development and distribution programs of the Power Com- 
missions, in problems of town water-supply and in power development for min- 
ing, and the pulp, paper and lumber industries. 


HYDROMETRIC SURVEY 


During the year 35 gauging stations were maintained, 22 in Nova Scotia, 10 
in New Brunswick, and 3 in Prince Edward island. Of the rivers gauged in 
Nova Scotia fourteen are important power streams and the remaining eight 
are representative, on which records are desired for statistical purposes to serve 
as the basis for estimates on other streams. The ten rivers in New Brunswick 
are, with the exception of the Kennebecasis, potential sources of power, and in 
addition are so distributed as to give added value to the records for compara- 
tive records of power and flow on other streams. In Prince Edward Island 
there are no large power sites and the three gauging stations mentioned are valu- 
able only for statistical purposes in estimates of water supply. 
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Three new stations were established during the year, at Ste. Croix and 
East river in Nova Scotia, and the Canaan river in New Brunswick. The Ste. 
Croix, which is one of the most important power streams in Nova Scotia, has 
been actively projected for development in recent years, and reliable water 
supply data are therefore of importance. Due to regulation on the river and 
consequent interference with the natural flow, accurate records could not be 
secured by the usual methods; an automatic water stage recorder was, there- 
fore, installed early in October, 1925. The East river is adjacent to the St. 
Margaret Bay development of the Nova Scotia Power Commission and run-off 
data were requested ‘by the commission for purposes of plant operation to deter- 
mine the flow into its reservoirs, so that efficient regulation could be secured, 
The Canaan river was brought under observation to take the place of the Ken- 
nebecasis, upon which some difficulty with unstable control has been encoun- 
tered and which will, therefore, be abandoned. 

The mean annual run-off for the year was below normal in all portions of 
the district except in northern New Brunswick. For the purpose of presenting 
a summary of the run-off for the year four streams have been selected as repre- 
sentative of conditions in their respective regions, and data pertaining to them 
are shown in graphical form in Plate No. 7. 
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In eastern Nova Scotia, as typified by the St. Mary river, the average run- 
off for the year was 91 per cent of the mean during the years of record. Heavy 
rains early in April gave rise to a flow of 36 second-feet per square mile, a figure 
not previously reached during 10 years of record. The minimum flow of 0.08 
second-foot per square mile occured in September and is double the record 
low flow of 1921. 

The Medway river, which has been chosen to typify conditions in western 
Nova Scotia allso experienced a subnormal average flow for the year of 86 per 
cent of the long-term mean. The maximum and minimum flows were 7.45 and 
0.32 second-feet per square mile respectively, as compared with 14.1 second- 
feet and 0.07 second-foot previously recorded. 

_ In the southern portion of New Brunswick, as exemplified by the Lepreau 
river, the yearly average was only 85 per cent of the mean flow for the whole 
period on record. Notwithstanding the low average run-off the minimum for 
the year of 0.31 second-foot per square mile was seven times as large as the 
minimum of 1921. No large floods occurred during the year. In fact, the 
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outstanding feature of the year from the standpoint of water supply in those 
portions of the district referred to above was the low spring run-off attendant 
upon the melting of the snow and the breaking up of the rivers in the spring. 
The winter of 1924-25 was mild with a comparatively light fall of snow and, 
generally speaking, the spring floods either failed te appear or were abnormally 
small. 

The northern portion of New Brunswick, of which the Miramichi is char- 
acteristic, was the only section where the average run-off was above normal. 
A fairly generous spring run-off combined with unusually high precipitation 
during the fall months gave an average for the year of 117 per cent of the mean 
since 1918. Maximum and minimum flows of 7.60 second-feet and 0.20 second- 
feet per square mile respectively were recorded, whereas an average of over 50 
second-feet occurred in May, 1928, followed by a minimum of 0.17 second-feet 
per square mile in September of the same year. 


SPECIAL INVESTIGATIONS 


Following the program of obtaining a complete inventory of the water-power 
resources of the district two power and storage investigations were completed. 
One of these was on the Roseway river in southwestern Nova Scotia and the 
other on Larry’s river on the extreme eastern end of the same province. In both 
cases the work was carried on in considerable detail and comprised traverses 
over the power sections of the rivers, investigations of all storage possibilities, 
cross-sections at the site of proposed dams, and other data consistent with 
a fairly complete preliminary investigation. In the case of Larry’s river, the 
towns of Guysborough and Canso were interested in the investigation by reason 
of an application to the Nova Scotia Power Commission for power supply, and 
the commission gave direct assistance in the field work. At the request of the 
Nova Scotia Power Commission and in co-operation with the engineering staff 
an investigation was completed of the proposed diversion from Ingram river 
into Ponhook lake on the St. Croix river, to augment the water supply and 
power available from that stream which has been under consideration for 
development for some time. At the further request of the Nova Scotia Power 
Commission a rough test was made of the new unit installed in its Mushamush 
plant. 

For the town of Hantsport an investigation comprising considerable sur- 
veying was made of the Halfway river in connection with a proposed increase 
of the municipal water supply. 

Disputes in regard to the use or control or water are dealt with by the pro- 
vincial authorities under the Nova Scotia Water Act and frequently this ser- 
vice is requested to investigate and furnish data upon which adjudication may 
be based. During 1925-26 two such investigations were made, one on the Bear 
river and the other on the Medway. 

An investigation was made of the power possibilities of Long Lake brook, 
tributary to the Herbert river, for parties interested in power supply to the gold 
mines near Mount Uniacke, and the project was reported upon. 

A profile of the St. John river from the international boundary to Van 
Buren was prepared from surveys previously made by the Dominion Water 
Power and Reclamation Service and also certain information in regard to water 
levels at the International Boundary crossing of the Aroostook river was 
obtained in connection with hearings before the International Joint Committee. 

A brief reconnaissance was made of several streams in Cape Breton in 
preparation for power and storage surveys which will be made as opportunity 
offers; several requests for information in regard to these streams have not been 
complied with because of insufficient data. 
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In New Brunswick international matters between the United States and 
Canadian Governments relating to the St. John and Ste. Croix rivers received 
considerable attention. Hearings before the International Joint Commission in 
reference to the proposed power development at Grand Falls were attended by 
the district chief engineer who also, in company with the director of this service 
in the latter’s capacity as Canadian member of the Ste. Croix International Board 
of Control, made an inspection of the power reach of the Ste. Croix river forming 
the boundary between the two countries. 

In addition to the above-mentioned investigations, many of which were 
made on direct request from interested parties, a great many requests for 
information were received from various sources which could be met by reference 
to filed data. These inquiries, coming as they did from widely different sources 
and from such varied interests such as Government departments, Canadian and 
foreign representatives of the mining, lumbering and pulp and paper industries, 
educational institutions and consulting engineers in the United States and 
Canada, indicate the usefulness of the investigatory and statistical work of this 
service. 


EMAAR 
RECLAMATION 
IRRIGATION 


J. S. Tempest, Commissioner of Irrigation 


A summary of the reports of the various officers of the service is submitted. 
The original reports are on file in the offices of the Dominion Water Power and 
Reclamation Service at Ottawa and Calgary where further information can be 
obtained by those interested in any particular feature of the work. 


GENERAL 


The work covered by the service during the past year comprises:— 
(a) General administration of the Irrigation Act. 
- (6) Supplying engineering assistance and advice to irrigation districts and 

to individual water users. 

(c) Investigation and study of seepage and alkali problems. 

(d) Reclassification of irrigable areas. 

(e) Duty of water investigations. 

(f) Study of the drought area situation in southeastern Alberta in colla- 
boration with the provincial authorities. 


Applications for the right to use water from small streams in the semi-arid 
districts for the irrigation of individual holdings, which increased tremendously 
during the past few years of subnormal rainfall, are beginning to decrease con- 
siderably owing to the scarcity of unappropriated water in many of these 
streams. 

Numerous requests were received from the irrigation districts for assist- 
ance in locating lateral systems for individual irrigators and whenever possible 
these requests were complied with. The various activities in investigating soil 
conditions under irrigation were. continued, together with the seepage studies 
in the larger projects. One result of the alkali investigations is the indication 
that alfalfa, sweet clover and sugar beets show strong alkali resistant proper- 
ties. Until further research is carried out, however, it is not possible to arrive 
at conclusions in this respect. Damage caused to irrigable lands by seepage or 
by the movement of alkali has necessitated a considerable amount of reclassifi- 
cation of the parcels affected in the various irrigation districts. Usually the 
original classification has been made in the office from topography taken in 
the field and as in some cases small surface irregularities have developed which 
were not apparent on the topographical sheets—applications for adjustment have 
been made either by the companies, the districts or the individual water users. 

For some years it has been customary to publish four graphs illustrating 
the relation of precipitation to wheat yield per acre. As it is considered, how- 
ever, that with the increasing use of irrigation these graphs do not correctly 
represent the natural conditions in some of the southern districts only two 
graphs are now included—one representing as nearly as possible the average 
central Alberta conditions and the other, conditions prevailing in the semi-arid 
region of Alberta. Plate 8, covering the territory tributary to Edmonton, shows 
_ that the natural precipitation is normally adequate to ensure average yields. 
Plate 9, which covers the area tributary to Medicine Hat, indicates that in a 
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normal year the natural precipitation is insufficient to furnish the moisture 
required to produce an average crop. Both graphs cover a period exceeding 
forty years. 

Duty of water investigations have been carried on at Brooks for the past 
eight years and a complete report of last year’s operations and summaries of 
the results obtained to date are given in the tables attached. 


WateR ADMINISTRATION 


During the calendar year 1925, 63 applications were filed for the use of 
water under the Irrigation Act. At the end of the year there were 1,277 licensed 
or authorized schemes, while 185 new schemes were under investigation. 

One hundred and thirteen maps showing the progress of administration 
have now been completed to date and are available for reference purposes. 


WATER SUPPLY ESTIMATES 


One of the most difficult problems in administering surface water supplies 
is to determine the basic conditions of supply which may be expected in any 
particular locality. In dealing with any application or protest it is necessary 
to have data as to the approximate normal rate of run-off and the variation 
according to time. These conditions fluctuate from year to year and month to 
month and within comparatively short distances, depending on the elevation, 
topography and soil cover of the basin. 

English practice is to rely very largely on records of precipitation, but this 
method is not so satisfactory in semi-arid regions where the absorption is very 
large and often out of proportion to the rainfall. At the same time, a large 
number of meteorological data are now available and afford a general indica- 
tion of probable water supply conditions. The Meteorological Service pub- 
lished a comprehensive summary up to 1917 and, as opportunities occur, these 
tabulations are being extended from the monthly weather reports for general 
reference and comparison. , 

The practice in North America has been to obtain stream measurements 
extending over a period of years, but there are obviously practical and economic 
limits to the application of this method. The geological structure of Alberta 
and Saskatchewan has resulted in a number of large depressions where the run- 
off collects in lakes without any outlet. Since 1918, records of many lake levels 
have been under observation and these now cover a sufficient period to afford 
volumetric deductions which can be used in connecticn with precipitation and 
evaporation data to determine the approximate run-off from localities not 
covered by continuous stream measurements. The cost of such observations is 
comparatively small and is especially valuable in dealing with riparian and 
other problems arising from the natural and artificial control of lakes, and the 
effect of such control on rivers and streams of which they form a part. During 
the year several important cases of this kind have come up for consideration 
and the possession of definite information has been especially valuable. 


PRECIPITATION 


Crop growth is mainly dependent on the amount of moisture available 
during the growing season and this is roughly proportionate to the total pre- 
cipitation for any crop year subject to variation in conditions for storage of 
soil moisture prior to the growing season. 

Under average dry farming conditions it has been broadly estimated from 
the crop returns for twenty years at Calgary, Lethbridge and Medicine Hat that 
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each inch of annual precipitation between six and eighteen inches represents 
about 2.25 bushels of wheat per acre in a crop year, thus:— 


Annual Precipitation Average Crop 
8 inches.. . ete 4.5 bushels 

10 s 9.0 sy 

12 i‘ 135 be 

14 i 18.0 ie 

16 Ae err ete ON en ie ah ak ne ae se eee bg 

18 + 27.0 is 


These figures are slightly less than those indicated by the experimental 
irrigation records for soil of average fertility at Brooks, where the correspond- 
ing average is about 2.7 bushels per inch, the difference being chiefly due to 
the greater efficiency of controlled distribution. 

The precipitation in the semi-arid belt in Alberta, excluding the mountain 
areas, averages about 14 inches, but this comprises areas ranging from 11 to 18 
inches and varies in different years from 50 to 170 or more per cent of the 
normal for any particular location, so that very close study of all available 
records is necessary in estimating the crop to be expected, apart from such 
conditions as soil fertility, monthly distribution, storage of soil moisture and 
other factors. 

The normal precipitation at Medicine Hat is about 13.51 inches, but yearly 
records have varied from 22.08 to 6.72 inches. ‘The general average includes 
three consecutive wet years of over 20 inches and since 1901 the maximum has 
not exceeded 17.9 inches, while the actual average for eight years ended 1910 
was only 9.45 inches. 

Within the semi-arid region, as a whole, it is barely one year in ten that 
natural precipitation can produce results approaching those obtained by irri- 
gation, and in actual practice it has been found profitable to irrigate hay and 
forage crops where the normal precipitation is over twenty inches, because the 
yearly and seasonal variations do not always correspond with the crop require- 
ments. 

A study of long-term abnormal curves suggests definite cycles of wet and 
dry years, although these do not correspond exactly for different parts of the 
two provinces and local variations occur at comparatively short distances. 
Extended study of such records is, therefore, essential in order to obtain a cor- 
rect historic perspective during current periods of administration. 

Taking six long-term stations with records extending over forty years, it 
is estimated that the thirty-year period from 1888 to 1917 gives a common 
normal period and the stations compare as follows:— 


Nariel Maximum Minimum 
Locality ae a 
a ae Inches Per cent | Inches Per cert 
Southern Alberta— 
OCW EE Waste ae TR 8 lc EY es ei ete A a ee 16-52 34-57 209 7-91 48 
IMEAieinG lL abita, 405 verano eer ilejpogl | OAR o AS: 165 6-72 5 
IWS W ies A ee Ba os ae ee oe eae 15-01 28-42 187 {(oaye 49 
Northern Area— 
LENG heaven ohitoyale, je ES | Ee oo eed eee eee eae es 18-28 27-81 152 8-16 45 
IPTINCEAL DCE Mae Seta. ee oe ee cae ee: 16-18 29-88 185 7:40 46 
NEW SLAG, «A tn AR ne Aces a Lee 17-23 28-84 168 7-78 46 
Southern Saskatchewan— 
Slice @ULLeni eee wa ai are ee ees fain soa 15-58 24-55 158 9-66 62 
VEER DGLLG asters aun is at’ nite HEPES ABRs a daa, asd 19-47 27-19 140 10-14 52 
VEGAN IER ASS centlcen te Seno y oa eee 1752 25-87 149 9-90 57 
Genera VGA ns wees rani tae ell eee ee ea are es | L685 Aer ear. al 
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The percentage variation for five periods of eight years each may be indi- 
cated: as follows:— : 


Northern 
nes Alberta Southern Maan 
Period a8 at ~tand Saskat-| Alberta 
“G, chewan % 
o oO 
ESSH 1 SOD eee ys). ake GEILE «os See Ce ee 91-0 79-0 77-0 82-3 
TENG 19004 nee hore ee ee. Vo eae eee oes eee 90-0 101-0 113-0 101-3 
LOTS 1908. artes oe en ee oc ee”, Eee ee 108-0 110-0 102-0 106-7 
OOD SUSI G ae aceon eee entice bie cane lek en eee 105-0 101-0 98-0 101-3 
LOD 10a eae tae ms) the we oii ae mie gc A ON ee 97-0 94-0 86-0 92-3 
Anverare tor 40) vearses i Whoo G Veecke eo pee RE ee oe 98-2 97-0 95-2 96-8 
Average for 10 years.” (1911-1920) 3 ee oe eee 96-0 101-0 93-3 96-8 


INSPECTION WORK 


The process of amalgamating the duties formerly performed by the Reclama- 
tion Service and the Water Power Branch in the provinces of Alberta and 
Saskatchewan, was applied to the field work last season by the engineer in 
charge of each district assuming responsibility for the dual duties within its 
boundaries. For the purposes of administration the two provinces were divided 
into twelve districts, three in Saskatchewan and nine in Alberta, varying in size 
according to the amount of work in each. The names of the districts, with the 
number of inspections, gaugings and surveys made, and the number of regular 
gauging stations in each, are tabulated below. 


District Gauging 


a PERSE Inspections} Gaugings Surveys 

South Saskatchewan! s: £747 sh 2a. tes ae 12 26 97 6 
North Saskatchewan tasgaeie vob nee eels eee 14 4 62 1 
PROUNGATY Sut eect a5 eee ee ee a ene 64 53 355 2 
Medicine Hatirs: . 2a eae es ee, eee 39 52 122 12 
Caloaryess Ve stall) An A neretk MR rel p Seek A ek tn re 18 29 156 8 
etheridge er 06232) MR wae ey. Scho ear eo eae 8 18 82 7 
Vaeuxballs 2) R00 O68 ee BR ee etl, | eee) ee re iy 2 18 1 
(aT CUSCORES?. oa Ni oe bie ie cae tere ce ee 32 12 241 
IM SOLE Od 25 fies silo! Sabciaee ited Cieenhs pamts asd ses ey lend ete ee ae 16 36 144 D 
anit i2s Ess Jager meee ene en ION atate os zalet, anes neat 26 20 245 
UA MOBtOR Ec San ecade dso or es, ao eee 13 51 71 9 
North; Alberta 23cee, Jonker, Pei er eee 18 4 44 128 10 

"Totalsae 45. eee en eee 265 Boer 721, 


=r) 
part 


Satisfactory progress has been made throughout Southern Alberta and the 
southwestern portion of Saskatchewan in the development of the individual 
gravity irrigation schemes. The many pumping projects, along the South 
Saskatchewan and Milk river have not yet been utilized to any great extent 
due to their greater construction costs. Every assistance in the way of engi- 
neering advice, locating ditches, etc., is rendered to individual applicants and 
they are treated with the utmost leniency by the department in extending 
the time for the completion of their works. 


Watermasters.—The three watermaster warrants which have been in opera- 
tion for several years were retained in good standing during 1925-26. These 
warrants grant jurisdiction over the southern portion of Alberta and the south- 
western part of Saskatchewan, comprising all of the territory in which disputes 


Water Power and Reclamation Service 53. 
requiring adjustments in stream diversions are likely to arise. The only com- 
plaint of any importance during the season was one in connection with conditions 
on Battle creek and this was settled very promptly by the watermaster for 
that district. 


Domestic Water Supplies.—Artificially formed reservoirs for domestic and 
stock-watering purposes are numerous in the semi-arid area of the two provinces 
where no perennial streams or lakes of a dependable nature are within easy 
reach. Usually advantage is taken of a coulee or depression in which water 
flows only during the spring break-up or after heavy rains, an earth dam being 
thrown up at the most suitable location to conserve a sufficient amount of the 
water available to meet the needs of the owner. Surplus water is taken care 
of by means of a ditch excavated around one or both ends of the dam. In 
addition to those in the semi-arid parts of the two provinces, there are a 
number in the Peace River district. The Peace river flows in a deep valley and 
settlers on the benches find great difficulty in obtaining water for domestic use. 
Wells have to be drilled to considerable depths and are very expensive, while 
there are few perennial streams or lakes to furnish an adequate water supply. 
Many applications have been received in the last few years from settlers in 
this district for the. mght to maintain dams in watercourses for domestic pur- 
poses. There are a number of unauthorized schemes of this nature and when- 
ever they come to the attention of the department the owners are advised to 
protect their interests by taking the proper steps to have them legalized. 

Munecrpal Water Consumption Data.—These data have been collected for 
a number of years and the records compiled therefrom are submitted in the 
tables appended. The department is indebted to the various towns and cities 
for their co-operation in furnishing this information. 


Cities and Towns in the Province of Alberta—Record of Daily Water 
Consumption in Imperial Gallons for the Year 1925 


Athabaska—Population 450 Bassano—Population 1,000 


Daily Per Per Per Per Daily Per Per Per ‘Per 
Month Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for |counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial] other all for 
month |purposes|purposes|purposes|purposes month |purposes|purposes|purposes|purposes 

January..... 9, 082 USS reas SHI b aig Mee ALQOPALL ee Bes LO Kars Prem c ge | Seeger | erasers G(s) eee 
February... 10,491 Da ac eerie Sete (aera DEE ee on sin NOGRO Gute eae | Geese ncae eyo 196s eae eee 
Mae Cie ease 11,329 Dias antacs8 heetrer ee OA lon oe eee GAO OD MNS ol usec & okt cree 1644 Ree nce 
Aprile 9, 562 AI WSS sce oreAPeH hc ean BORE DO ea ies ee 15 OOOO [sean ers || Ae eeraie | ies ie 15050 Seeger: 
IM aiViewre mare 12,500 ON Fete] Neen ee eet ee Ur Dis S| ean nwa. GO ROADIE BAe en tetanic see cate MOG). counue 
June 16, 823 LCA Cee hella exe eee aes SY (bc tee oa esis LDS NOG TRE rsa 2 oan click meee ESOC IS cna cae 
iar es Se ee 12,796 Be Ne oy meal ene eee Dy Sfoe WES 2 EAS ae SASSI E 1) es 6 a | eo | ae 2143.8 |e eee 
August...... 3,024 (HO7A lcs SNE AI Sete lta! (ERs Boe Oe DO AOOOPaRT Ae Hala oan laren Mae. OBR Ae aa Ses 0a 
September.. 6,000 HBOS ots ae tel [se amoule IESCB ee Ge ome 2 OUR G Oh eee el sy ca ca stannic ceaorace PAM oa Sendo 
October..... 5,645 Lib Soot teed | Seave Macon 1225 aes (LA Use OO) Fee mee asl) teeeess are cilt eu heveren eth 71-3) Seven 
November.. 3,083 GeO, Re Ee GOllsscoeen Is Wee CWA leew eS se pope as ee FOO Se noe 
December... 2,984 idlilhe Avera anil kore eae (Ho Boocon. E5622 Gero reh | esera cence li shoenn ora 14:8 \52|| ee ere 
Average for 

the year.. 8,610 ORT Reeee teres ee eee ate pO si HIE par er DFS OZ Gliese weet ete |e ekcenrkente ener eset: MASE oa cico/edic 

Month Medicine Hat—Population 10,000 Redcliff—Population 1,000 
A AEUAE Note ele laid. O La Oils eeyaene pedellich Retetay stencil tsiciarere oh AHO, wer oar RUA ery eee RE eR ee 123-0) eerie 
He bruar veer el 705,920 eee ail amie line cet TDD bs eS co.oe DONO OLGA os ce lactemicetee lee 95-7 ede nee 
Marcha es TREGO 5 20 PNee ie settee ae | ie eee ersten 166% 0 |eecermer COV lal 110 dl Waee eae | ies ot bie al Uc aan a OA sil eageee Nes 
FA DTI ieee DEIR OOO rc eee ete seeeeen Gs | sti cto. one DSc 5a eee 2A 400 syn Ren] ea cate a areron ODA Sais 
May.. ORUG0 BO Ue seedless | Someries licen oe £3080 meen US Shak) Olle teetaray ceca vores Aare INSP A Ne pide 
JTne see doses PR AWA ON Chai AlheA cresrg ts al eieereeteen 2890 lea eaee UO OWL OO ciara Aes ae coven tee tee 19 Ovi lieees crate 
ulyeceeEee. SST LOA A ee ee a eee | seinen BASU Sect coo CLUPARLEPAU Kerk tenes Gl Piro Se Uy ll odie reat UPA oe ooook 
PATIOUSH oye Alor LOs (64| eects in| cieentn sere loc lanterae ileal eonetotc TSO 4 S| Serra ara | arn neuer lee totes 1S oii Ee eee 
Shiau, | PPO 55 5a 5solloagncceullanrmacoat PATINA Kee ca tet Gc LSU Filey sentra |b cir eae oer ree LOS 2ileemen 
(Diorio) sore scrll! PARA OM el Pave ars POM lacrca cota nioniated DASH Sek Bor te NPA Bode dea test NE RN road re hans GRY ae a 
IMNovemlberniy2)419) 006] «creer scl emcek crs lameetecens ie a 1) ea aa yin iee Seen nee e et clade come 8852 eee 
TI GCENLD GING Ron 440 FLOP ecm, temic lees stays |ereleiciety: DEAL | es Benes SSH AP ALO Mee GE Sh aa tee POR deaoec 
Average for 

PHORVOST adlper Os ch O02 Nels carers luanerecee eysl[le sieneitiste PA PARA Nes obec toss cae Sek 1 Lan aes cel ye oe beeen re Onc neae eo Ae et 
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Cities and Towns in the Province of Alberta—Record of Daily Water 
Consumption in Imperial Gallons for the Year 1925—Con. 
Edmonton—Population 65,000 Lethbridge—Population 13,000 
Daily Per Per Per Per Daily Per Per Per Per 
Month Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for. for counted for for do- | for in- for for counted 
the mestic | dustrial] other all for the mestic | dustrial] other all for 
month |purposes}purposes|purposes| purposes month |purposes| purposes] purposes] purpose 
January... | 6,152) 198 54-9 23-7 16-1 Oa iT opbueme lea2ovo20 68-0 Bot Ganesan MO 6 Sone 
February...| 6,244,607 55-7 24-0 16-3 NOD) scacase. 1,170,714 54-5 AIAG Peaeaa ob ¢ 901, caanae 
Mancha seeeinO, 202m10 1 55-9 24-1 16:4 96-4) ee were 1,119,129 55-5 3020) einer 86:21 ||Peaeeeeere 
PAD Tle eee 6, 294, 167 55-2 24-2 16:5 OGG ye ameter 1, 220,900 54-2 SOTA eye bic be os 93 Olin ae aneens 
May.. 6,144,097 54-8 23°6 16-1 OSS Olewtgncte. irate l29 82-7 38-1 0-1 12029 lieee ee 
Juneqercdaee Oalioreou 55-1 23-7 16-2 Welt oo. gaoce 1,591, 267 84-2 37-5 0-7 1D 24 ie opaeaiers 
AY aliens ae = 6,488, 710 57-9 25-0 17-0 OOO ee eerie 2,120,194 147-6 9-7 5-8 63a eer 
August......| 6,034, 19- 53°8 23-2 15-8 UP tello-c vinta dae 1,830,419 94-5 43-3 3:0 140%:8| fener 
September..| 5,917,667 52-8 22-8 15-5 Oeste ee ares 1,417, 267 65-1 43-0 caver. eit 109120 eeeereren 
October.....| 5, 447,097 48-6 20-9 14-2 S37 meena 1, 294,161 62-6 5) 9 | extern ee 99251 eee 
November..| 5,716,333 51-0 22-0 15-0 SOE sno opoc 1,302,333 65-6 BU MOTA PY os or) Sio.6 LO0=2 eae 
December..| 5, 835, 808 52-1 22-4 15-3 POG) Robes Aiae 1,276, 226 62-1 SOs Ligeia ore LOFT War ets Bane 
Average for 
the year..| 6,059,364 54-1 23-3 15-8 WTOP dR, haiti 1,436, 505 74-7 35-0 0:8 OKC is Gausan: 
| 


Cities and Towns in the Province of Alberta—Record of Average Daily Water 
Consumption in Imperial Gallons for Years 1915 to 1925 


Per Per Per Head!Per Head} Unac- Per Per Per Head|Per Head| Unac- 
Head Head other all counted Head Head other all counted 
Year Domestic| Industrial] Purposes | Purposes for Domestic| Industrial] Purposes | Purposes for 
Edmonton Lethbridge 
1 see eae 46-0 31-0 3:0 SOE Olam ete ste ee: 81-4 32-2 1-5 1153109 te eee 
1916. 52-5 20-7 Sor COQ M Renerants cee 116-0 41-3 0:7 1158 - ONG aarp 
OTT ena 8 56-3 25-0 9-7 OTH areca 95-0 GN) Wewsoctogdc 150-'0% [eee ees 
1918.. 58-0 26:2 10-1 Qa Sie Seat cietcteiare 102-2 44-7 3:0 L490 bo ee Areiterere 
1919.. 56-7 24-6 9-7 ON Fil Al ese aS as 78-1 260 Pellicer 10423 0 eee 
1920. 54-7 23-4 16-2 D4 Sal ee ternuestes 91-8 35-1 *6§ +8 129510 ea eee 
1 AO psn Ai en 54-6 23-4 16-8 OA RE Bar cape ets 94-2 27:8 1-4 123534. he eee 
1922.. 62-2 24-9 24-1 ES ee rn em 110-8 Bice lls ose et oe 1450) So peesonerne 
O23 eee oe 53-5 22-4 13-5 SOA ral sence anes 96-0 35-4 0-7 1333s 100) sees 
O24 ete: 55-0 23-7 IDE 7 OA ARS | Bence ere 88-8 36-8 1-4 Te fi) | See 
1O25ta Cree 54-1 23-3 15-8 O38 2e Ulsan. 74-7 35-0 0:8 LIO35 lene eee 
Year Bassano Carmangay 
DOLD Soe cee 6-5 60220 ale aaoaee iat) Si Sdenes cece ALO lakers ote 2-0 re! a eRe 
LOT Gas epi BERD chev Sere eccce ail ere ee lene cll ecto Geko cath es enn earls eae 3 2: Gum | cen eterna | ae Seah oe 326.) er snen eee 
1917. 17-9 154-3 95-4 PAH! ‘ho ba ets Atos 185 aes ce eee eee 313). Paes 
LOLS Seer tal po. Boe. \Seppaieed er 8 || cen hee DAIGUGCO)S Nera eerste 29 8a ane eee eine 1-0 30+8), = |store aes 
Dee AUT hd oe, A Ns Ab A AN IE te ve ae OA i 7ab os ca ByOy Mi |) aa ees 1-2 33: (1a. ee eee 
LOZ Fair cate soe i ces Sea aoe eesteuae OE Oe eee SIO Wy Gato cine 2 OGD aaa annie rots tee 13-4 3031S pee eee 
SLOP eels A oa cll Pe pean Rn ee ee ey NC em lps Ura ER LV iC en re oe a ee ea eh ee era Ite eS A(t Mab MS duc ouno ss 
LO 22k Ome mt BE Sait cee TT Vote leita er ape wall ree ee Ree 15 Ty fa nc Omar ere anes es AOE Ne N  amtomllergab ooo oc 
LOA Bas haecio cca Dae oa ae a ance ee IVER. Weis doe aele No Records 
LOD see ayate COR NGha SEO Ol RIA: Bt esl Re ee ane Whole a ee Papert rh Pre kr ature tA tea ollcrciPaacadl po acote on 306 
TODS acta Mette hate hare erst teeter oa ee 178-0 Re Set (is Se er its GAO Onn Ka oc add San lOaSOoe ue or 
Year Medicine Hat Redcliff 
1915. 181-0 28-0 15-0 DA (erence eer 31-1 Or S Giherasates ace 3020) || see eeee 
DOU Gr a cdie, Seseiate liane eer eee Lee vee eee cll ee ae eee O14. OR eee 36:8 22-1 1-0 59D, le eee 
KON are tee dl Meet oer ea ea Hey RS Oia lis waa e lc PEO Who Sees ba Moe 42-5 SO /savealltaerie eae 12 Stel \ oct ee 
LOT Sitesi? | a). Patek, a ier ed ek PANS" We Seta Ane occ 66-4 D2 4e Mee aehe tcfciOte Paull eae 2 8 
TOT Oe a mek tees eee | saehseacece tay eee cae eaeee ll ceo eee DBA6 Oe canes 79-1 fo belts stems ce QOS |) San Ae 
LD 20 ber, e ateettcial| avsho ee tobhavetel tome aes kbastll a ee ee WUE Hiss oO ohare 67-9 NOR Vl e ven Shoe 8429) Ol eee 
LO 2 as Meh | tne cee eR eee toa Cnet NeAsFORT ON ale ke omicaene 65-7 9-6 0-5 (ts eric oom 
dO OO eek, HELP| 5 eke a Cullens oc atl! Mee der LS TOM ee Se ee 97-9 eS caltes ae eee 105360. | seem 
OG ee eRe os ame tte Lee eee cll eee DAS AGN ee ope 82-9 Se] eee LO1-00) jc meee 
IEEE, Gs Reriee Al AORTA Tod ae nalecm eat DO's Dian lie aa ace ene 136-6 84 es en oe 1450 > eee 
1D V-EIgEsS Sart asa RSE Clo tal eer e aon eee Streae PSV Ml Re | ere een of ESS OP OU ecto te doe 14564 ie eet ere 
*4 months. t 7 months. tBased on 4 months’ Records. 
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Cities and Towns in the Province of Alberta—Record of Average Daily Water 
Consumption in Imperial Gallons, etc.—Con. 


Per Per Per Head|Per Head| Unac- Per Per Per Head|Per Head} Unac- 
Head Head other all counted Head Head other all counted 
Year Domestic} Industrial| Purposes | Purposes for Domestic} Industrial] Purposes | Purposes for 
—— Athabaska 

OMS cco dsied AGGS CORRES Ae eee ee eee eee a ae Laem enters we stre Aticdl coke oe es eae 14 Stee ners ete te 
IG), 5. Sees detrell tae NEM GGG BEcIORIO CE OREO ey aoe RET oe en eee Oe ne LO Oa EN a Ris weal Oo a eee 1O2O%s |eme tae 
NUG/ on Scie atl Gh hea Bee otto RA Ps oc aoe cea © ache ae PS DW" al ele Le aol Ae Se tt lee Oe OL iliggsetacere teers 
LOIS eae Pcer eee ee tare ene eee cca seer carn, tae Oe onckecausndens Giada vs: UTES Oke dl SER eRe I A DENS) blll Ee Miami? le 
UTR css Bie At Maen ular Gaui SEARS IR a RvR RE RE eb es ale ae nD ae Pr PAPAL Dol Wah ed Seen Pe aT So Tse BANU ae Ais Saloc 8 
L320 eee eee | CR RP eR ches eho octet eno Sacamuente tae oe, A Na (MI Bae ai ae tad ae ee a AAs Bt Ae Sora 
LREVAN es eacinscs Bis 8 oll 6 OS ab OR ee ten ee ei rele tae ER b SOOM Pee Sone lo tect SornOe tee ee 
G2 ee | Oe Steerer eS ne Wie ean te ce Ra TE sali craratn kote eyes tus oven ensll'a 6 oltre eve tee Dil Beet lt mere ee 
923 accor a leat ds Ate, Bev arin ch ody EE ratte GLE eM SOE Ce Ss Bean) Ge ere ee rt a elle Sa ae (Pa 19 Ste ae teens 
UPA eas atta ts at Rtas BIN ets SRE ea ota 9 ce ae LSA OR Wee 0-2 SEE pel | oa ae Sore 
NOP oy Ae ea hae RAID I ACS ee i ee te | Levee 10:1) eee 


Cities and Towns in the Province of Saskatchewan—Record of Daily Water 
Consumption in Imperial Gallons for Year 1925 


North Battleford—Population 4,100 Kamsack—Population 375* 
Daily Per Per Per Per Daily Per Per Per Per 
Month Average | Head | Head | Head | Head | Unac- | Average | Head | Head | Head | Head | Unac- 
for for do- | for in- for for counted for for do- | for in- for for counted 
the mestic | dustrial} other all for the mestic | dustrial] other all for 
month |purposes|purposes|purposes| purposes month _ |purposes|purposes|purposes| purposes 
January..... 125, 268 10-6 0-9 4-2 30-6 14-9 154, 036 Hp O15) WO os se 410-8 218-2 
February... 177,401 11-4 0:9 22-4 43-3 8-6 169, 689 20-8 211-1 1-2 452-6 219-5 
‘March...... 180, 831 10-2 1-1 6-3 44-1 26-5 190, 432 19-1 204-6 0:7 507-8 283 4 
(Aprilia ce 127,636 11:3 1:3 0-9 31-1 17-6 128, 863 22-6 164-6 3°7 343-6 152-7 
IMS Vice oF 124, 256 11-9 1-2 6-3 30°3 10-9 USS PANG) 23-6 65-9 0°2 308-6 218-9 
JUneseeee 115, 569 11-9 1-9 3-0 28-2 11-4 125, 2438 21-5 stom Wl Wns 5 icc 334°0 177°4 
LUBA, cen gone 128, 249 10:0 3-0 2°4 31-3 15-9 121, 642 19-2 TAQ) sees sates 324-4 161-2 
August...... 156, 554 11-5 3-8 0-6 38-2 22-3 142,651 25-8 UPISIS} en, oxgerg on 380-4 226-1 
September.. 129, 846 12-0 2-8 2-4 31-7 14°5 148, 433 26-8 GOs |eeeeee ae 395-8 208-5 
October..... 112,430 9-2 2-2 1-8 27-4 14-2 183,377 25-7 BOHM S, Goned 498-3 118-3 
November. 107,191 11-8 1-6 3-7 26-1 9-0} 157,687 Aral Seva oone sine 421-0 47-1 
December.. 76,870 9-8 1-4 4-6 18-8 3:0 186, 868 24-5 Dare Ups rancictevesele 489-0 260-4 


Average for 
theyear..| 130,175 10) 1:8 4-9 31-8 14-1} 152,053 23-3} 190-6 0-5) 405-5) 190-9 


aoeet 78 houses supplied or approximately 375 people. This is figure used in computations, although total population 
is about 2,000. 


Month Regina—Population 35,000 Saskatoon—Population 27,0007 
January..... 2,585,811 69-0 Di 2-2 BOON. descr 1,897,581 
February...| 2,590,389 69-9 2°6 1:5 (ASO |eeeeener 1,863, 750 28-4 17-5 1-5 70-8 23-4 
March...... 2,661,484 68-1 6:6 1:3 TAGS ists ate 1,966, 452 
AVIO so onee eM AteAG) 65-3 5-3 1-1 (OWE coer oe 2,172,667 

CTs aS eet 2,602,087 67-7 5-3 1-3 TAs8| ee esate 2,229, 516 35:5 16-7 1-4 81-3 27-7 
JUNC. 4 ose 2,577,427 66-7 5-6 1-3 APU aes conhe 2,180, 167 
SUL eee ener 3,046,577 79-6 4-9 2:5 S/O ees 2,581, 290 
ANTRUM Sao on 2,951, 084 77-8 4-9 1-6 BAS emcees 2,372,903 30-9 22-3 6-9 88-8 28-7 
September .| 2,812,377 75-0 4-2 1-2 SOA le ees 2,232,000 
October. ...| 2,812,203 76-1 3:0 1:3 8024 5a eee 2,282,581 
November .| 2,763,522 74:3 3°2 1-4 (ast hese oes 2,278, 667 30°9 25-5 2-3 83°4 24-7 
December..| 2,839,019 75:8 3-7 1-6 (chilean HI aes 2,194, 194 
Average for 

the year. .| 2,729,429 72-1 4-4 1-5 USM oacsoscc 2,187,675 31-4 20-5 3:0 81-0 26-1 


tIncludes Town of Sutherland. 
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Cittes and Towns in the Province of Saskatchdwan—Recordfof Daily Water 
Consumption in Imperial Gallons for the Year 1925—Con. 


Estevan—Population 2,500 Prince Albert—Population 7,500 
Daily Per Per Per Per Daily Per Per Per Perel 
Month Average | Head | Head | Head | Head | Unac- | Average | Head | Head } Head | Head | Unac- 
Pos for for do- | for in- for for counted for for do- | for in- for for j; counted 
the mestic | dustrial} other all for the mestic | dustrial] other all for 
month _ |purposes|purposes|purposes| purposes month _ |purpose:|purposes| purposes] purposes 

January..... AL 226 amen cian bate la eee NGO su deco 520, 155 35-2 29-9 0-4 69-4 3°9 
February... Or O Lil vr cete ttt calla opsietvete a letter ait ICS Lvaentoeoe 494, 036 28-7 26-1 0-4 65-9 10-7 
Marchese OD SO0|. crore etter -| evoneverdete nell cree eeemeee ai erp 447,000 23-4 25-2 0-9 59-6 10-1 
‘Anrileet ace. VARY) Paar asc aah Nal abe oy he 3! | eee 522,633 35-6 21-6 1-4 69-7 11-1 
IMS Vitetenscsteee Toa pa ERI ey el ath ne nn al aE Nd Oi LSiicimeroe ase 556, 452 23°7 29-5 1-4 74°2 19-6 
JUNG cee: AGE 288 ly Meee eA een etal crete ecaete 1S 251 Geeta er 596,513 30-9 38-6 1-0 79°5 9-0 
Null yzaeee eee DOs DOS) acu ceuetehe Uinta ebeve ce | seareee etere Doe Seer ees 625,590 26-8 47-4 5-9 83°4 3:3 
INTERNET ses ee AO NTE | Oe seca ener ie en en eee AO a ee, cous cle 531,574 28-2 31:5 1:3 70:9 9-9 
September . AQY OOte see epee eerece tere eee TSS ok cham sing OREO 27:3 31-7 1-0 69°8 9-8 
October. ... Ooi Sele ieteoerete e linceinees eae teers carers 1523) eee 474,597 28-6 27-4 0-7 63°3 6-6 
November . 40400 lis deh eeraeel| Sem eres ali temeneee 1Gs:2| eee 541,750 31-5 26-0 0-7 72-2 14-0 
December. . AA ZOS Is Weert | cree cio leet i UR aes ar See 513,429 30-0 27-1 0:7 68-5 10-7 
Average for 

the woars.|" 741) O28) Me ea|< ae. eral eeemene 16-8) none. 6 528,912) 29-2} 30-2 1:3] 70-6} 9-9 

Month Moose Jaw—Population 21,000 ; Weyburn—Population 4,000 
January..... 889,677 34-8 Biel Cera eee AO Oe eer 251° O96 eee eetiles acter eee 58° 0|-eeene 
February... 850, 821 33-4 (RL soe AQ Dee tee DATSOR Te ea eee ebro eee 60" seers 
March...... 837,452 32-4 le Die ert 01S) | AI ey 6 230 DOG aneeraere tlie t., ser cl eee YET A leew eioter 
‘Apriliencee. 846, 367 33-8 (Golflr ea wet ae 403 |e eee DAL OSG |henmbtearsbiciltoon ean ore lie a tee 60:5 pesca 
MaWsenceeoe 921,581 34-1 Oi Sia ae ere 43-0 o eee 212: O80 lertapaneiealiecncucetier ail Nee ate 68°2| Sean es 
ine weer 819, 133 31-1 (ES eR aces oe baa boc DTG AGOAME sete chec eller spent cxonell akan tarts G95] errr eaters 
cul yaar 976,323 32-6 TSS) arg eenats AGS | eee 2832508 teen b milicoee me Caen 1029 | Seen oepee 
August...... 988, 258 35-3 T'S |S eae A fiofl | eeeeree Dc 2OSl ostekee floc sete | ace 69 3llaeeemene 
September . 953, 067 30:7 1 Toy d Is ae BD oA | ee 959 1061) eae Galera pre Nicos Mn 64-8) a2 feu gas 
October.... 888, 645 31-1 AWE See POS) PG a one PAV PEED tol Rea cto Bees a ARR IIete sco eter 6423 pane eee 
November . 893, 067 34-0 old) Lae aes at C PROS ES as AG c 2b OO Seesteea| os eke carers 6454) oo are 
December. . 888, 290 32-3 10:0) ceer ee AD Steere DAGEOSDN crite eetsl ee ies Hl ance ae HRY eyelet cin 
Average for 

the year.. 896, 890 33-0 SISTA ies ative AD hf bese ke A eaee 256,449) oa retin x ele kere | ste htetsee O45 1) aa 

— Kindersley—Population 1,200 

VANUATY scot tees: ord oh isiaie oa Oe re ee See 14,903 1254 Somes ct | cere 12'+4 | externas 
BGDTu ary Fe oo Ie Crete ne et ee ete. ene ne? en 12,589 LOSS) Sets oe renee oe MOS prea nse 
Mare is ere i ois ceclerad ee ee oe Oe eee tee te ee ene ee 14,129 11S) ove | eee ee VRE) heer peces on . 
ADIT x.) Ao tee airk attri! cee I Te ce eer ie ee 8, 700 CAC pets pe oleae 3 ae mene. 
HE) Re a I eRe TOR A ROR oo aye Rae Wek Mean vy BALE al emia ee ero ea A e8 | eoieis ; 
JUNG. Fe sorte shane sakes Oho oe oe EAE Eat eae ee 4,400 SEO NB Be eR le Bnd Seeetee ete 
JU ai a hae, Bie ie ee ER ie 1k Rain Rete eae 7,500 692) ces peee eee (OGY IE ob abo 
AU GUSE las ccc cere lossiaes oleeSene, ROLES EE LOE oe Ve ears Pee 5,903 2 AY ee teh Fa fee, 5s 429 lee rercrons 
Septenbber sc 208 bis os odsca teen ene Res eit teat Se ee ncicie he te 5, 750 428] Se iain | casts A Sl) eres 
October ee hone 6 lee a Te ttt Mee 3, 823 Bi 2k ae ee | Seen oe 32) aeariawere 
November ier is.) Biers sides aoe ie eR ee Agr eo) Sate 4,650 O° Ol ie cece | aoe ee 30 eaeaenee 
Decemi ber eos ciate bccn horse eee eee Py en eae 4,935 7H rh Sede PP crate oC 4s] Soe 
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Cities and Towns in the Province of Saskatchewan—Record of Average Daily 
Water Consumption in Imperial Gallons for Years 1916 to 1925 


Per Per Per Head|Per Head} Unac- Per Per Per Head|Per Head] Unac- 
Head Head other all counted Head Head other all counted 
eeree for | Domestic] Industrial] Purposes | Purposes for Domestic} Industrial] Purposes } Purposes | for 
ear 
Regina Saskatoon 

O15 sae een ee 55-0 7°5 0-1 O25 0, Mierke 21-6 13-9 2-2 45-6 7:9 
TRON aig ed eee 66-1 aide ran See GS Ole arene tree ae 21-0 15-4 1-9 52-6 14-3 
OT (eter eet 59-2 12-6 0-3 oa] PASS Sede. 24-4 15:6 5°8 66°4 20-6 
LOS Reet, tt 56-9 11-1 0-1 GSE ee ee 27-1 17-2 2°4 63-1 16-4 
THOM RO A arid Boca 42-8 SO Leen eee tarde OLS2be sees vee 28-0 16-3 1-9 64-1 17-9 
iD Oe eeenees oe 48-9 9-1 0-9* OSES alee, << eee & 29-4 14-3 6-1 74-1 24-4 
{NOH Re Re nd 49-6 10-1 2-1 62-6 0°8 29-5 20-3 1-1 72-1 ihe 
LODO ee Aaa te 59-2 12-6 2-5 TSENG elle Scrcphe RoI 31-0 23-6 1-5 78-4 22-4 
OOS eae eee -y. 61-7 14-5 2-0 Thckooey | eee, Me Nae 28-8 20-8 1-5 71-0 23-1 
1924.. 65-1 9-7 1-5 76-7 0-4 27-9 19-2 2-4 69-3 19-8 
OQa ee alate: 72+1 4-4 1:5 CASIO NIE ty Pec tee 31-4 20-5 3-0 81-0 26-1 

Weyburn Estevan 
OLS ees 1 fod Be, pipes. eee 0-4 Nii Soe Bing an er, 5 9-5 7-1 1-5 NSH NOON ee Bey ache 
LOG aaeeeee te GSGIA GE crete toe 0°3 1 Bees Le Ae Aa Sete 3 8-2 5-7 1-0 14:59 sl aeaee eee 
ON Wee = eee oes SS Ud | ba ecto har ell ares Neue ee S10)od low lee ae al Al 9-7 5-5 4-3 19:5; ieee 
LOTS eee eer. OG tlh aa eke Grd la ean dd OSA MEA eee stereos 9-3 0-7 1-2 E8200) Ie eee ee 
O10 eae Ose OMEN eee aa alte ter eed. DSO er ate: 9-6 Di Os om) capes WARING ncoseesa ats 
TODO 2 Bae ae OO 2 ee oeeera al Meets eo SOS28 Ble pany aaeerr 9-3 ro Oe een 13° bakeaceeeeee 
LOOT Fe mss ED 2eor ) Seen te Ve rn Pie cae ee PRCA ND His ret as eee 6:1 4-7 2-0 12300 ieee ere 
LOD ere SEG ute ey Ot heat wel Sl ain oye esesavtte GaAs es scenes 8-5 6-4 2°9 EEO eres eee 
TIPS oa scant deere iE ces, Beoiaet eNO Clone le eee CSO Wiese Hcg ness 8-6 10-8 1-4 20°39 eae ee 
i) AeA | NE Om ees yes HD, Sa ce tN ote astits, a cde ee Pee, 9-2 6-1 2-9 Noy toil Ao ae 
THOR s ios aes YS ial lec’ are cee ecco Le ier ee Ae) eee ome mene eae aw Ao nT cee: fuer tI) Seoueecea te ane 16337) eee eee 

Moose Jaw North Battleford 
LOD eae eet: 24-1 AY Nhe aa ee DRAB TA Milhe ae ayes 6-6 1-3 2-7 14-8 4-2 
LOE Gee canter. ths 35°2 DAS ed ies a AT DM teas ee eae 9-5 2-0 4-9 2 6-3 
ISU eee. 45-8 Sie anlime parr etoke DOT Oe ate eet eiers 10-2 Boe, 4-0 23-1 6-7 
OU Siece steerer 31-6 Sch i Cesarean... AT Ole lees cee eac 10-0 4-8 3-0 26-3 8-5 
iO hee See 24-8 1 BSI Nh al eas Ae Se OO? Oat Rea eeccsn< 11-5 1-6 4-4 29-7 12-2 
O20 toreveta tc 24-5 Nae I eae a Sr nee a BOTA eset ei. 11:3 5-8 5-9 34-0 10-9 
LO eas ener 30-9 3°9 6:2 AT OP Ale Seheies chan 9-7 2°8 2-9 26-7 11-3 
PPh Woe ote 34-8 OE.Olisearearaareet: CAR Toho dill yale oe che 11-0 2°8 4-3 34-1 15-9 
192 Si aaeiane 34-9 CBS ee gh AA eRe lM Ania: 11:3 1-6 4-4 25-0 7-7 
OD A textes Stats 36°5 aU) Meme se ness BA yg heh nieve 3 10-8 2-3 Biot 33-4 16-6 
OD Ree one ee 2 33:0 O27" i eee ee ee PAVE Alene, Adee 11-0 1°8 4-9 31-8 14-1 

Kamsack Kindersley 
11) a eee | eee aes Waren | veneer 2 wcll op x seagernantok oles ohn a Ponsa nae silica caves © ohe7e 4-9 8-4 1:6 [A ONES | seeae ey cae 
ALO | Certain lye vera clots teh a | aeretertatertee Gaited s elo Sue WM] tata scatay duals 5-5 DORs eekateie see Odd lp lhe ole seen 
HN OUWE. o  Hasin: sons cell hens Gooetan mer otcen OFC ere RE ANSE Leen (OER eae ees Se eae 5-8 AURA Sie ee ee nea AG DOSZT eecrceennmaneters 
LO USM ace 31°6 GG sidan ie einer Spf) il iemee SR eae 6-0 SiSQie Orc charseameen: pCO de eee ae Se 
FG 1:0 Ree a | a Cee ee erect etc. Riad cone tte WE eet tool Bahl oaee ce Ts Sis Eecaere Atel | sk ke eo pee Phot Men hy tes ie sii 
102 (NETS [Retro eta eee nc RUE R ARL S ewe sc lS geet exer Suoaie 6-9 (ae Da ete ere ee DSO. ie een ee 
ROD Whee teeta eae 50-4 Es yes eee ys PATRI T ON enh Neti oy oA 8-5 STU wi teeter o fe LOD ners 
ODD tees oe 50°3 690220 nee eee te TEMES dalle ole cokes eB 10-1 Dear a lPesvarea ieee DOr OM WRB 5-5 cart 
LOD Been aaa ke 27-3 291-5 58-6 478-5 101-1 UW hoes Fre Ee eel Pec Protein ee Uae lh crn Oe eeeces cs 
LO ee ee 24-8 194-4 6:3 394-2 168-7 UU Li='iran. (t=; peternecnerale || aeceteerekavenawe IBC eiihadis Bma cont 
LOD OMe eters 23 +3 190:6 0-5 405-5 190-9 (Cat Tl een ie eed AP Nee oe ca hei Gide ieee a ae 

Prince Albert 

10: eee ean nes | ne nre WNT NT ren RR Se Rta SME MUN ecly rem ne ie crates Re tus Tipe doa 'd catereas | wimvers Boge uF [wav eueiace wate BID Ae haste avd 
SDD Re PR © ae ear aE A wee NY Seon or Peta Rca teh air Aedes aecos' ss ese avenere are side 20-4 Dawu 1-9 69-6 20-1 
pO Bete nae etn der Rt ee cr ee Se ans Re Meee, 3 ARS ater oke gue ave) emeis Sais nications 22-8 27-1 1-6 70-0 18-5 
NODA Sie iy oe | ie ee ee On te cee Pe Wes eet ee SMP cn ATOR Comet ola Gucrel sPaln dl iyeers es 24-2 28-7 1-5 65-4 11-0 
TROD os te tale ak Olea er RR OB, tu tgs Bho LIE ES 2 a aie eee ae 29-2 30-2 1:3 70-6 9-9 


*10 months. 
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IRRIGATION PROJECTS 


THE CANADIAN PACIFIC RAILWAY COMPANY’S PROJECTS 

Western Section.—There are 218,980 irrigable acres in this section, prac- 
tically all of which are under cultivation. The past operating season was the 
eighteenth since construction and it may now be considered that this project has 
passed the development stage. 

During the past season 5,384 acres were irrigated, a decrease from the 1924 
area of some 18,913 acres. For the irrigation of this area some 26,810 acre-feet 
of water were delivered, representing an average depth per irrigable acre of 4.97 
feet had the water all been applied to the land. However, much of the water 
delivered was used for filling stockwatering ponds and a further considerable 
quantity was returned to the river, through the spillway channels. The number 
of water users was 641 as compared with 881 in 1924. The total cropped area 
on water right land was 209,000 acres, the principal crop being wheat, repre- 
senting approximately 77 per cent of the total cropped area. 

The following table shows the areas in crop on water right lands, the yields 
obtained, and the market price at time of harvest:— 


Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
Bush Bush $ 6 cts $ 
NYTer ae i ANGE Se re RA oa RR RE Ge 160, 000 22-50 | 3,600,000 110 3,960, 000 
RCC areas be SRE ics. no Core oo eceecarees 25,000 35-00 875,000 0 30 262,500 
SELES Peco ooh ated? .rsek hk vein Te eG 8,000 20-00 160,000 0 35 56, 000 
ey eremee aaa ef AU cee hues cha Conte Meee 500 20-00 10,000 0 50 5,000 
EOL ae Se ees ee eRe RE Ry hs ayo See 500 8-00 4,000 ives 7,000 
Tons Tons 
TANS N Ok. VAR RWEK. io 0 Reon ae ae 4,000 1-25 5,000 10 00 50,000 
(GLEE CEM) cc aet Rak uate wel lee ee 10,000 1-00 10,000 6 00 60,000 
SOUS LOW ETGin ties Bre hy. ee cts che bw de oo eee 400 5-00 2,000 3 00 6, 000 
(iste Cece) kl Ren So Re a Ge MRL 400 3-00 1,200 3 00 3, 600 
IPGtACOCS ect etc 6 de on oe ee is 200 3-00 600 50 00 30,000 
Aone 8 CPR y As eRe bn ce Re MST ZO DOO? | 5 cies ae «apse Rise ease che eee ee] ae ae 4,440,100 


Average value per acre =$21 .24. 


The farmers in this section have broken up some 6,630 acres of new land 
in readiness for the 1926 crop season. 

The average precipitation in the western section during the growing season 
and compared with the 1924 season is given hereunder:— 


Mean 
Precipitation average Mean 
in inches for 13 temperatures 
Month years at an ° ie. Remarks 
| Strath- —————_______ 

1924 1925 more 1924 1925 
FADIA tee de aes 0-81 1-11 1-00 37-05 47-91 |Precipitations for 1924-25 are 
MAY tare Sc a hs 0-67 1-52 1-96 51-38 52-35 | averages of 8 stations scat- 
NEM G be iyo Se Bsithee fits 4-17 4-41 2-86 54-13 55-36 | tered throughout the western 
UUUVIR ce LH ES 1-49 2-61 2-13 63-30 63-27 section. 
August 2-31 0-84 2-09 58-00 59-65 


The period free from killing frosts covered 1381 days—May 11 to September 
20. , 

Water was turned into the system from the Bow river on April 20 and the 
works were closed down for the season on October 22. 

Some 390,000 feet, board measure, of treated lumber were used during the 
season in connection with the renewals of timber structures. At the head- 
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works of the system a new operating pool has been constructed in connection 
with the sector weir. This pool is so located and constructed that water can be 
diverted from the flcod flow of the river to fill the pool and create a head with 
which to operate the sector weir at low stages of the river. It has been in opera- 
tion during the past season and has greatly facilitated operation during low- 
water periods. 

The main headgates of the “B” and “C” canal systems were repaired by 
replacing the portions above the water line. 

Eastern Section.—This project has now been in operation for 12 years. It 
has a total irrigable area of approximately 400,000 acres, of which some 100,170 
acres have been disposed of. — 

A heavy winter snowfall supplied an abundance of moisture to the soil 
for seed germination and early spring growth. The soil moisture content was 
further supplemented by fairly heavy and timely precipitation during April, 
June and early July. Very favourable conditions for plant growth obtained 
during these months, temperatures being relatively high and the rainfall well 
distributed. Until the middle of July crops on dry land had maintained a 
vigorous growth. A high temperature period about the middle of July—from 
the 10th to 19th—seriously damaged all non-irrigated crops, but was ideal for 
the irrigated areas. The cool weather during the closing days of July proved 
very beneficial to cereal crops which were then in the dough stage. Favourable 
growing weather prevailed during August and the second alfalfa crop was 
harvested under most favourable conditions. 

The period free from damaging frosts extended from May 10 to October 
1. The total precipitation recorded at the Canadian Pacific Railway Com- 
pany’s operating headquarters at Brooks for the 12 months was 13.00 inches. 
The seasonal precipitation in inches as recorded at the Dominion Experiment 
Station at Brooks was as follows: April 1.67, May 0.46, June 2.41, July 1.86, 
August 0.92, or equal to 7.32 inches. 

The area irrigated during the season was 72,994 acres, as compared with 
84,200 acres in 1924. For this area some 130,636 acre-feet of water were 
delivered, representing an average depth of 1.70 feet per acre. 

The number of water users was 699—a decrease of 34 from the 1924 total. 
The principal irrigated crop was wheat, which represented approximately 48.5 
per cent of the total crop area. The following table gives the cropped area, 
yields received and the unit prices for the past year:— 


Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
Bush. Bush. 
$ ets. $ 
VVC ee ten ae Ne Oe me Se, 32,320 22-90 741,945 iL Se 986, 787 
(GER arr Pengtrk Wieky 0 eel, ee, ee ee 10, 686 36-10 385, 912 0 34 131,210 
| RAC Wal ome Rerape Ue) aot hae. Sele ve ane ee ee 4,361 32-10 140, 245 0 46 64,513 
ee A Cnr t finck Bla tae eRe ar RM a OR OO a 30 8-60 11, 608 1 95 22,635 
Tek Oe ioe ict AE EE en 2 ee ee ee ee 24 12-70 304 2 00 608 
Altalia SOCCER ae tate Tibe Pee ee 1,465 1-60 2,292 12 00 27, 504 
on Ton. 

PATS fey eens rei Mien a MS it EP le 12,540 1-95 24,508 10 00 245,080 
POE (CCU re tees on, Se Mi am bs, GAS S 2,579 1-14 2,935 10 00 29, 350 
CNT ete ees acc eres ohne ae eke etd Chae, Pe 771 0-80 716 8 00 4,936 
“Via pons tl oe gh BRO Mna Sota. ar ene Wen! ere ae 90 0-87 78 12 00 936 
SITU O Vy CLS eee et in ee Ee ee tee a es At 26 7-30 190 8 00 1,520 
(OMG oe —ceptaey ART ade ke none tea ae ee Ra a DEAR Sag ty oan a dee Pe ean Rae, 2,844 
POTALOCS FST He tee gic oR ne oes Dea 60 4-71 283 40 00 11,340 
ETE TOC LON Mein s teas wena chee @ bei, Eee Seo SAE Pte sd deen 25, 200 
SNE tL Niged oct) eR Os a 28 7-80 218 9 00 1,962 
CODES eer en A end i Se ee DO COSA S Menten oi | OU NE dn Aree ee od 1,556, 425 


Average value per acre =$22 38. 
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Some 340,000 pounds of Grimm alfalfa seed were delivered at a co- 
operation cleaning warehouse yielding 257,000 pounds of clean seed. This seed 
had a market value of $12 per bushel. 

During the past year 649 cars of live stock, valued at $800,000, were 
marketed from the district. This shows a wonderful advance in the live stock 
industry and indicates that it is now on a fairly solid footing. Prices have 
shown a decided improvement over last year. Poultry raising has also been an 
important side line on the farms as is indicated by the fact that 30,000 pounds 
of dressed turkeys were shipped. 

The company has again expended considerable sums of money on repairs 
and betterments,—the largest item being in connection with the drainage of 
surplus surface waters and the creation of adequate spillway channels. In the 
St. Julien colony considerable improvement work was carried out on ten of the 
farms, this work consisting of land levelling, drainage and the construction of 
fills on head ditches at points where such was considered too costly for the 
farmer to undertake. Improvements have been made in all divisions of the 
project in connection with surface drainage conditions and 18.5 miles of new 
drainage channels have been constructed with 31 new timber structures. 

An aquatic weed growth in the Bantry system again caused the company 
considerable trouble and expense. In order to maintain the water supply and 
to safeguard the canals against damage from overtopping their banks at full 
supply level, it was necessary to remove this growth. The method employed 
consisted of dragging heavy anchor chains through the canals and removing the 
growth at convenient points. The company has obtained expert advice in con- 
nection with this problem and it is probable that further experiments to combat 
the nuisance will be made during the coming season. 

An active, organized campaign has been carried on during the past summer 
with a view to checking the damage which is being caused by the spreading of 
noxious weeds through many of the districts. Most damage is being caused 
by the perennial sow thistle, but Canada thistle and the wild oat are also 
becoming a serious menace. 

The company has made a special study of all occupied farm units upon 
which alkali has made an appearance with a view to ascertaining the cause and 
establishing remedial measures. 


Lethbridge Section.—The source of supply for this project is the St. Mary 
river, the headworks being located in section 36, township 1, range 25, west of 
the 4th meridian. At the close of 1925, there were 74,571 acres under water 
agreement. The area which actually received water was 81,110 acres and 
included leased and rented lands not at present under water agreement. 

The average per acre value of the crops raised on the irrigated lands during 
the season was $35.73 as compared with $26.53 in 1924 and $18.81 in 1923. On 
the non-irrigated lands, the average per acre value of the crops raised in the 
district was $18.41 as compared with $20.78 in 1924. A table of areas cropped 
with yields and values is appended. 
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Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
Tons Tons $ cts. $ 
UND CRT eo RE Oe Oo en a i eae PATA OY 2-18 27, 833 13 00 361,829 
TSC COVE B pes, 3 DE a i 488 0-91 443 13 00 5,759 
PATAG UIA RP eee Sets o's Sha sds aa wats od ‘shales 1-16 5,998 17 00 101,966 
PEAT AT ARO SELINOUR Vom anus «za oe holed bihidys 520 1-76 917 14 00 12,838 
CSSUET Si rig eeate RC” Peg aay: STR Ti anaes Sar ee 1,988 1-80 S.08K 13 00 46,631 
WTNEr May scan os ES cia 6 AD igri taaeies | Aaa ee 2,810 1-82 5,129 15 00 76,935 
Bush. Bush. 
WV elimi ee reesemeg me. aes tec 8 Catcd. broth ace «4 21,589 25-18 543, 625 125 679,531 
(DYES. Bae OPE a re ee er 4,953 41-06 203000 0 45 91,520 
alive ete ae ent A aS NV Re 2,410 28-48 68, 643 0 65 44,618 
WN gH a ak cn ae a 158 11-03 1,740 0 90 1,566 
UE Re Oe oo Se ee ne ee 433 19-93 8,631 2 00 17, 262 
Tons Tons 
SO Were wee eee SPRL Sy Kos at ofl eos 47 10-74 505 5 00 2,020 
LOPE wh Tis cas Ve 5 E.R Sage Gea 262 8-48 yee 6 00 loyooe 
Bush. Bush. 
AT ae oe ie Oe a 2 30-00 60 3 00 180 
Tons Tons 
CO LC oP Tse wine oss tres SC 959 5-23 5,010 40 00 200, 400 
UCC Lome meine ads eb baited otters ve 3,088 10-99 33, 946 deo 254,595 
(Qader yereg: | te. Poe ie ai. See, are 76 9-95 754 8 00 6,032 
CS HILLCIUGMMCK GUE Sig sk ts. Ulenok bie hs he ee 363 7-25 2, 637 60 00 158, 220 
URGES oe ote ROD hr Uiaks CRMs er Bee SUS Cg Pear oo OEE en: Aste habe Se fas hae hoo ce 2,075, 739 


Average value per acre = $35.73. 

Water was turned into the system on May 4 and operation was continuous 
until October 15. There were 803 actual water users. Speaking generally, the 
conditions throughout the district in the spring were very favourable, with 
moisture in the soil for seed germination. Although May was a dry month, the 
June precipitation was. sufficient to maintain an excellent growth. July was dry 
and irrigation soon became necessary to maintain growth and ensure the crop. 
There was evidence during the past season that many of the farmers did not 
delay their irrigations until irreparable damage had been caused as has often 
unfortunately been the case. During the growing season, or from May 1 to 
August 31, 6.50 inches of rainfall were received in the vicinity of Lethbridge. 
September and October were exceptionally unfavourable months with early 
snowfalls and low temperatures. The precipitation for September recorded at 
Lethbridge being 4.86 inches and 1.08 inches in October. 

A notable event in this district during the past year has been the creation 
of the sugar beet industry. A modern factory with a maximum daily grinding 
capacity of 1,000 tons of beets was erected at Raymond during the summer 
months and opened for operation on October 19. In order to ensure production 
of sufficient beets to warrant establishing the factory, an active campaign was 
undertaken during the fall of 1924 and spring of 1925. From the crop report, 
it will be noted that some 3,088 acres in this district were, as a result, devoted 
to sugar beets, producing an average yield of 10.99 tons per acre at $7.50 per 
ton. Unfavourable weather was experienced during the ripening period, August 
and September being wetter and colder than normal, which greatly retarded 
ripening, and in consequence, reduced the sugar content. Beet harvesting com- 
menced in the Raymond district during the last week of September, the first 
carload being delivered at the factory on October 9. The October storms made 
harvesting very unpleasant work and in consequence suitable labour was diff- 
cult to retain. While the 1925 costs for harvesting greatly exceeded the esti- 
mate, future average costs should be much lower. 


TABER IRRIGA'INON DISTRICT 


This district 1s supplied with water from the St. Mary river through the 
works of the Canadian Pacific Railway Company’s Lethbridge section. The 
1925 operating season was the fifth since construction. The present classified 
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irrigable area is 17,249 acres, which is subject to adjustment from time to time 
as conditions may require. The bonded indebtedness at the close of the year 
was $272,000 and the total cost of construction $274,339. There are 144 water 
users in the district and some 13,472 acres were irrigated, which represents 79 
per cent of the irrigable area. The total per acre assessment for the past sea- 
son was $1.50 of which 96 cents was for interest and sinking fund, and 54 cents 
on account of operation and maintenance. 

Water was turned into the system on May 27 and operation was continuous 
and at almost full capacity until the end of July. “The headgates were closed 
for the season on October 27, in so far as irrigation requirements were con- 
cerned. The stormy weather which commenced on September 5 reduced demands 
to a minimum and water requirements after this period were chiefly for filling 
stock watering ponds. In consequence of this demand the headgates were 
opened at intervals until November 21, when they were finally closed for the 
year. The total quantity diverted during the period of operation was 22,856 
acre-feet. A study of the monthly diversion quantities brings out very clearly 
the periods of maximum requirement. Of the 22,856 acre-feet diverted into the 
system 4.5 per cent was used in May, 32.5 per cent in June, 34.1 per cent in 
July, 16.1 per cent in August, 7.8 per cent in September, and the remainder, 
or 5 per cent in October and November. Of the 13,472 acres irrigated, only 
235 represent fall irrigation. 

The past season was below the average with respect to useful precipita- 
tion. During the important period from April to September only 8.54 inches 
were received, made up as follows:—April 1.83, May 0.14, June 1.38, July 
0.93, August 0.96 and September 3.30. 

The crop returns are encouraging and show a satisfactory increase over 
1924. During the past year sugar beets were grown on a commercial scale in 
this district, the total acreage devoted to beets being 752. The average yield 
obtained was 6.5 tons per acre and the price per ton, delivered at the factory 
was $7.50. The season, unfortunately, was a most unfavourable one for the 
growing of sugar beets—conditions being too dry at time of seeding and too 
wet and cold during the ripening and harvest periods. Wheat was again the 
major crop of the district, 8,245 acres being seeded to spring wheat yielding 
162,064 ‘bushels, or an average of 19.6 bushels per acre. Greater attention is 
now being given to the preparation of land for receiving water and the farmers 
of this district are undoubtedly more keenly alive to the value of the water and 
the necessity for its proper application than they have ever been before. A 
summary of the cropped area, the yields received, and unit prices at harvest is 
given hereunder. 


Area Average 


Crop in yield Total Unit Total 
acres per acre yield value value 
Tons Tons $ cts $ 
Alia lis, ee SR ica ee ek ae tc ae ae 1,619 2-3 3,740 13 00 48,620 
Bush ush. 
A lialta seed .. fc. it hoe a eee AL. eee 55 1-8 97 18 00 1,740 
Tons Tons 
PERO EY ee sextet ea ac a ee ee 206 1-3 275 17 00 4,675 
Green feed). . gr see ease ee te eee ee 491 1-1 544 13 00 7,072 
Ost han Wee. odes Bact py AAO ee 131 0-9 115 15 00 b pares 
Bush. Bush 
Wheat: ia. i! Sse’ eee ey, See 8, 245 19-6 162,064 1 25 202,580 
Ostet) aud. «fi a a ee ee ee 1,433 33-0 47,286 0 45 21,278 
BRAT ICY Pin tits «inte uch Soe Me ee ee 657 23-7 15, 564 0 65 105017 
1 Eh ils ee aR ee Ge ice) Sy Flee Mi 14-1 1, 650 2 00 3,300 
Tons Tons 
SNPRTUDCCtE eS 1. oe Se eee 752 6-5 4,943 16231) 37,072 
PGES COCR Se cok Voc asda Ge pie Re ae 101 3-3 334 40 00 13,360 
OLR IS ike.: 45) RRR ak a eee 13,807 4 fen Othe ORE toe Ee Oe ee ee 351, 540 


Average value per acre =$25.46. 
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Considerable maintenance work was undertaken, particularly in the eastern 
end of the district... Several miles of distributary ditches were cleared of silt, 
levees raised and repaired and all structures riprapped on the downstream side. 
Due to stock watering at canals on road allowance crossings, considerable 
damage has resulted to the banks on either side of the bridges and culverts. 
Many of these have now been riprapped and the result has been very satis- 
factory. Some extra work was caused in the spring as a result of the washing 
out of some sixty small “drops.” It is thought this was caused in some cases 
by burrowing animals and in others by the cracking and opening up of the 
ground due to alternate freezing and thawing. Some sub-surface draining has 
been undertaken by the district on one of the water users farms, with a view 
to relieving seepage from one of the levees of the main canal system. Four- 
inch tile drains were used and results will be carefully watched during the 
coming season. 

The number of live stock in the district has shown a considerable increase 
over the 1924 season, in so far as beef cattle and sheep are concerned. Sheep 
have increased from 817 in 1924, to 2,268. Hog raising, however, shows a 
slight decline when compared with 1924 figures. 

At the request of the district, investigations have been made of certain 
areas damaged by seepage and of other areas where unsuitability of surface or 
sub-surface conditions have been reported. In most cases adjustments in 
classification were effected and the irrigable areas reduced accordingly. 


BOW RIVER PROJECT OF CANADA LAND AND IRRIGATION COMPANY, LIMITED 


This project diverts its water from the Bow river in section 31, township 
21, range 25, west of the 4th meridian. There are some 530,250 acres of land 
originally acquired by the Company of which approximately 202,640 are 
irrigable. 

In the early part of 1925 the receiver for the project entered into an agree- 
ment with the Minister of the Interior whereby the Minister was to act as 
agent for the receiver and to arrange for the finances to carry on the construc- 
tion, operation, maintenance and settlement of the project, the cost of such 
operations, in excess of revenue, to be secured as a charge against the company’s 
assets. This arrangement became effective April 16, 1925, and funds to the 
amount of $50,000 were advanced for the purposes above stated. 

In respect of construction, an extension was made to Drop No. 3 on Division 
“A,” and a patrol house built to accommodate a ditch rider for the western 
district of the project. Ten bridges were rebuilt and sundry repairs made to 
other structures on the main canal. One new ditch was excavated in the western 
district and a number of drops placed in ditches which had previously been in 
use. 

Very satisfactory results were obtained on the irrigated lands of the pro- 
ject. The total cropped area for the year was 10,280 acres; returns from which, 
at a conservative unit value of yield, amounted to $360,169, or an average of 
$35.03 per acre. Market values were generally good and the actual returns were 
probably in excess of the average given above. 
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A summary of the cropped areas, yields and values for the past season 
are given in the table hereunder: 


Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
$= ets. $ 

CNSLE A Pes ene wks WG i oncts Dou ina. be uN ee: 1,762 | 2-69 tons 4,746 tons 13 00 61,698 
ALPAITR ISCEG FIO, thc) a Sento eneh ae bee eee 55 | 3-80 bush. 209 bush. 12 00 2,514 
BABS Vice Gace. ok pokes kal ee eee ae 836 |40-85 bush. |34,140 bush. 0 65 22,191 
Usa DECLS a Miaccy: che». sak 2pm ame oacer 6 |14-06 tons 90 tons 7 50 675 
Corme(eilag eye. tacos laa 6 sts ene eee 28 |11-07 tons 310 tons. 6 00 1,860 
GTI E DAS COPE sant tage e. Bick ota ee eee ee 1D bry ARUN ete eae KE dS 50 00 595 
ila ee ere ie ore ees ke eee eee ee 52 |12-64 bush 660 bush 2 00 1,320 
(Garden) = sete aco: ok) en eee eee BQ PO a ee, aI he Aa OS ee oe ee ee 15,510 
PEA Ges teat ee aa oh, Oh Raa ee 35 | 1-00 tons 36 tons 15 00 540 
arta Pease ee ey See Paid SOP ES OE predie toes ar, 1,217 |56-75 bush. |69,062 bush. 0 45 31,078 
Oats. ereen.fOed )ae tp vr ee eae 132 | 1-50 tons 198 tons 13 00 2,574 
[PASTUTGA Bev oe sd ue ee rele ere eS SOD. eee ce ee eee al hes ee | ee 7,695 
PROTALGES2 GASP Ex Oe Ah AE asi aero 69 | 8-93 tons 620 tons 40 00 24,800 
WHE Tek S SsG. ct tos th: Gia tha eae 5,639 |26-54 bush. |149,695 bus. 25 187,119 
hOtaLS eee ys sis’ ees eee eae 10; 280 |255-. QAeeR I ee a eee 360, 169 


Average value per acre = $35.03. 
NEW WEST IRRIGATION DISTRICT 


The water supply of this district is obtained from the Bow river through 
the works of the Canada Land and Irrigation Company. The district’s head- 
gates are located in the NE.+ section 26, township 13, range 17, west of the 
fourth meridian. The district contains an irrigable area of 4,501 acres and is 
operated by a manager who carries out the duties of water master and ditch 
rider. The area irrigated in 1925 was 3,552 acres, or 78.9 per cent of the irri- 
gable area, as compared with 37 per cent in 1924. The number of water users 
in 1925 was 26, an increase of 9 over the previous year. 

The average per acre yield of wheat in 1925 was 20.6 bushels as compared 
with 5 to 10 bushel yields on adjoining dry lands. The district’s yield, how- 
ever, would undoubtedly have been higher had it not been for a general tardi- 
ness on the part of the farmers towards irrigating sufficiently early in the grow- 
ing season. With the moisture carried over from the previous fall and several 
showers during the first two weeks of June, the crops made an excellent start 
and progressed rapidly. In July, however, conditions changed and with no 
reserve moisture in the soil, a few hot days caused damage which delayed irri- 
gations could not remedy. The rainfall in inches recorded at Vauxhall, the 
nearest meteorological station, during the growing season was as follows:— 
April 1.69; May 0.40, June 2.11, July 0.97, August 1.33, equal to 6.50 
inches. There was no damage caused either from hail or pest during the season. 
A summary of the crops, the yields obtained and the market price at time of 
harvest, 1s given hereunder:— 


Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
Tons Tons $ tts, $ 
A alien. 2s ante comer cas takes rere eee 2-5 10 13 00 130 
Careen feed)... pti Getaete va aens Shee ee 365 1-5 548 13 00 (Mab 
Bush. Bush. 
VES 66.05): Zon i eG Ree ik air Ae ee 2,214 20-6 45,600 Tipe 57,000 
ORGS ieee cin A542 ee he 309 38-1 11,761 0 45 5,292 
Led (pepe oe AR a ey dent lig. 125 36-6 4,575 0 65 2,974 
PAX rile occ Ae ae Beach cian ee ee ee 40 9-3 370 2.00 740 
Potala: 052s. 4s tee ee eae Be iy 60 Cone teen ee od Peerene rr ne Pe arg il LAN 73,261 


Average value per acre =$23 .97. 
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LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


There are 104,438 acres in this project classified as irrigable, of which 43,628 
acres were irrigated during the past season. The 1925 season was the second 
year of operation and crop returns indicate considerable progress. The burden 
of excessive individual holdings has been greatly relieved by the passing by the 
provincial Government of “The Lethbrige Northern Colonization Act,” which 
was assented to on April 10, 1925. This Act was framed after a most careful 
and exhaustive survey of the whole project by Dr. J. A. Widtsoe, an outstanding 
authority on irrigation methods in the United States, who undertook the work 
for the provincial Government during the winter of 1924-25. The Act has three 
fundamental principles: (1) “ Home place” registration, i.e. establishing indi- 
vidual farms in units of a size most adapted to irrigation practice. (2) Coloni- 
zation of surplus and vacant lands in excess of “home place” units. (3) The 
production of crops. 

Under the provisions of this Act, bona fide resident water users had the pri- 


-villege of registering a “home place.” Upon such lands being accepted by the 


colonization manager and registered as a “ home place” irrigation rates were 

payable on a reduced scale, increasing with productive efficiency. Under sec- 

tion 22 of the Colonization Act, the provincial Treasurer is empowered to advance 
2 


_ to the Board of Trustees out of the general revenue fund of the province, any 
sum or sums required to make up the difference between the irrigation rates 


imposed upon the “home places” under the provisions of the Irrigation Dis- 
tricts Act, and also the payments in respect of ‘“ home places” under the pro- 
visions of the Colonization Act and the irrigation rates due upon all lands vested 
in the manager. In addition to this helpful legislation, provision has also been 
made for loans to approved water users for the purchase of building material 
and live stock. 

During the past year 377 “home place” farm units, aggregating a total 
irrigable area of 53,262 acres, were registered, representing an average irrigable 
area per unit of 141 acres. In addition the Colonization Department has estab- 
lished 138 new families on 14,537 irrigablle acres or an average of 105 irrigable 
acres per farm unit. The financial condition of this district at the end of 1925 


_ shows some improvement over the previous year, but a considerable amount of 
bonded indebtedness must continue to be borne. 


In response to an urgent appeal from the district for engineering assistance 


in laying out farm laterals, arrangements were made for seven of our engineers 
_ to give some of their time to this work. During the months of May and June, 


125 farms were visited and the necessary head ditches located. In every case 


| 


| 


the farmers were on hand with plough and team to follow up the located line. 
The total acreage surveyed with farm ditches amounted to 6,600. In order that 
the farmers might receive the fullest benefit from the facilities created by the 


construction of the farm ditches, our senior irrigation specialist visited many of 


the farms during July and gave further advice as to when and how to apply the 
water. 

During the year some 130,019 acre-feet of water have been diverted from 
the Oldman river, a proportion of which has been stored in Keho Lake reser- 
voir. Water was turned into the system on April 27 and the headgates were 
closed on ‘October 17. The highest daily discharge recorded was 571 cubic-feet 
per second on July 12, the average flow for July being 485 cubic-feet per second. 

Special studies are being made of the water losses in the upper portion of 
the main canal and also of Keho Lake reservoir, but further investigations will 
be necessary before any conclusions can ‘be arrived at. 

A very careful crop census has been made by the district’s officials and the 
figures obtained show substantial increases in both yields and values. The 
table appended gives a summary of the crop yields and unit values at harvest. 
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Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
$ cts. $ 

BAN Rey lean ttc eter ts Sieg ocean soteuecen eee ac See 560 | 2-50 tons 1,431 tons 13 00 18,610 
Baxley ...-.5 PPL MAR fete Woke hells he 1,019 |25-00 bush. | 25,543 bush 0 65 16, 603 
1p eee UI eke ie COMA Dab EMR ap bd sop Che! 341 {10-40 bush. | 3,552 bush 2 00 7,104 
EES RAL, ok gis. cedicba beer cen ae iers 2 3,499 |39-40 bush. |137,782 bush 0 45 62,002 
Gireentteeds..o eee tors torre ee 2,971 | 1-70 tons 5,083 tons 13 00 66, 085 
CURR Sis oe eras tats rake. Sees oe 538 | 1-10 tons 597 tons 15 00 8,962 
Wiptadnea ee: ea! ace end ght, Sa ee 95 | 4-70 tons 451 tons 40. 00 18,028 
CORT ee ete ne ER eee 82 | 2-03 bush. 168 bush 6 00 1,008 
Sitar DeECtwte se. Ue sean een ee ee 242 | 4-20 tons 1,021 tons 7 50 7,661 
Wikeatit. of paogs | aja eigarey makes une ea ee Bae 27,493 |23-36 bush. |642,245 bush 1 Be 802,806 
ABO ATP AE ee ee RE ee LEN Sj Ze 104 | 1-90 tons 204 tons 17 00 3,468 
AMON es WISI pee tiee Abe ane SALI Ae aa et Oh BO, GAA | Sis eX, ee existe Seon Sean ae Oe tne | ea 1,02, 33h 


Average value per acre =$27 40. 


The sum of $51,341.31 was expended on maintenance and operation during 
the past season. 

The precipitation in the Lethbridge district was well above the average of 
the past 24 years. During the months of May, June and July, however, the 
amount received was considerably below the average and irrigation was neces- 
sary to ensure crops. The records at Lethbridge, Macleod, Kipp and Noble- 
ford are given hereunder, together with the average at Lethbridge for the past 
twenty-four years. 


Rainfall Records, 1925 


Leth- 
Leth- bridge Noble- 
Month bridge | average | Macleod Kipp field 
twenty- 
four years 

PLHCP 32 See Sec 2 0 heel Nie ct et 0-30 0-66 0-60 O-E 0-42 
Pe PUaT Voss econ ed 0 io: cid onan a ath on tiaee rae Nae) 0-99 0-65 0-F0 0-80 0-63 
LILES (een PEN Aa PERO wt ie oe ee, See ee hog cn eee 2-26 0-74 2-40 1-70 2-20 
27 01'g | EP eis Seek Seabee bare sc PA ante hay yee eae VY pee la 1-99 0-95 (Vora) f 1-82 1-58 
Ds aed eae Pee aN ND os SN ENTS Rag et | Mees a 0-43 2-46 1-01 0-87 0-97 
BS [Ts Tt eS eee er NN Py ame aul We Bet 1. Oe ey 3-40 2-74 3°12 3°53 5-96 
UUM ee. Coat scat ke ct ee eel en nie are 0-82 1-84 0-42 0-43 Ihe 
Ts 1c | eee De MORRO E BLA Mea ot Ey hye ky hint siniel wah me 1-85 1-74 1-36 ee 2-53 
Septem bere ac: Age abe ee ae a ae 4-86 1-64 3-00 5-25 3°47 
Oeta per oie. ain tor ok en ae hee dee here titer ke 1-08 0-86 0-60 1-48 1,55, 
ING VOI DOr iii Ee eis AE ae Rae 0-16 0-59 nil 0-20 0-15 
Hevember iF i bee ese ae Pee ee 0-62 0-62 0-60 0-40 0-46 
18-76 15-49 14-82 19-48 21-19 


The temperatures at Lethbridge during the growing season are given here- 
under :— 


Month _ Maximum | Minimum Mean 
MADE. 5 odes beer RE a ee 78° (10th) |19° (28th) |43-8° 
Ee tae 2 oa nee OT A Cee a ees 83-5° (20th) |12° (10th) |52-6° Last spring frost May 11. 
INES Oe nor uised tua ake en ae a Ee 92° = (29th) |33° (1st) 598° 
RL SIN Be os cas td Stith, +s oe ee ene aie te at eects 92° (11th) {43° (8th) 64-7° 
Te a 1] a Rs MAM Pao ears aes Lap) eau ade 90-5° (8rd) |38° (29th)  |61-5° 


pienso bee UU ga yor. bbs tae ee ae ee 85° (ist) |25° (20th) |50-1° first frost September 20. 
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UNITED IRRIGATION DISTRICT 


There are some 36,158 irrigable acres in the district, of which 27,118 were 
irrigated during the past season, as compared with 10,444 in 1924. 

Water was turned into the system on May 1 and ran continuously until 
September 29. The works were again operated from October 19 to 26 for the 
purpose of filling farmers’ reservoirs. A total of 25,671 acre-feet of water was 
diverted from the Belly river during the season. 

The precipitation as recorded at Hillspring during the growing season was 
11.25 inches, made up as follows: April, 1.47; May, 0.83; June, 2.88; July, 
0.97; August, 2.14; September, 2.96. The June rains were distributed fairly 
evenly throughout the month although only 2.80 inches was recorded. Early 
in July a heavy demand for water started and continued throughout the month. 
Generally speaking, very few of the farmers had made the necessary prepara- 
tion to receive the water and in consequence its application was not very satis- 
factory and the most beneficial results were not obtained. The services of a 
provincial government engineer for locating farm lateral ditches were obtained 
during part of the season, but he was only able to undertake a very small por- 
tion of the work required. The assistance given, however, clearly demonstrated 
the value of this service, as it enabled farmers whose lands were surveyed and 
ditched to proceed with their water distribution. The month of July was hot 
and accompanied by drying winds with less than one inch of rainfall. Hjad 
water been more generally applied during June and July the yields throughout 
the district would have been very greatly increased. 

A summary of the crops grown on the irrigated lands together with their 
average yield and value is given in the following table:— 


Area Average 
Crop in yield Total Unit Total 
acres per acre yield value value 
Tons Tons | cls. $ 
EN Cus Ee REO RA eee Te eg Saw ga ear: 288 2-5 720 15 00 10, 800 
Bush. Bush 
Egat OI ns oy 600 20-0 12,000 0 60 7,200 
SAIS oa ete NT Sr ae ee a 200 8-0 1, 600 1 50 2,400 
Wr meee eran ie WON om hes. 4. x oo oA Go ek 1,£00 40-0 60,000 0 £0 30,000 
Tons Tons 
io STATE SSa75 Rll: Ge ae ee a 2,000 1-5 3,000 12 00 36, 000 
eC ONRRT Pe AE yy, Boo Moa hak ee ch hacia ns 200 1-0 200 12 00 2,400 
LE Ie Ree kt vi Oe Mate a eae ee ee 100 5-0 500 25 00 12, 500 
Bush Bush. 
VTS SO EO” ASR at, Piette aay eae 39, 282 15-0 589, 230 1 16 684, 153 
AWORNLEN dice 3 cestace ee het eee ee eee OI a tia Se Dee ia ll cr een OR a ROR ener 785,453 


Average value per acre=$17.78. 
A few new settlers have moved into the district and have acquired or rented 


lands from those with large individual holdings. Three of these came from 


Utah, U.S.A., and the remainder from southeastern Alberta. This district could 


absorb a considerable number of experienced farmers, as the average holding 
of irrigable land is greater than can be economically farmed as one unit. 

A complete reclassification of the 337 quarter-sections contained in this 
district has now been made and the amended areas, together with the revised 
plans, will be submitted to the district in the near future. 

Some expenditure was necessary at the beginning of the season for the 
removal of drift from the lateral canals. A few new structures have been built 
on the lateral canals, including two bridges, two checks and one combination 
headgate and check. In order to facilitate the disposal of surplus surface water 
a chute some 240 feet in length has been constructed from the end of lateral F-7, 


through which water is returned to the Waterton river. 
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The system is operated by a manager and four ditch riders. Further tem- 
porary assistance is engaged from time to time as repairs to canals or struc- 
tures become necessary. 

The assessment rate for 1924 was $1.25 per irrigable acre. For 1925 the 
rate was increased to $1.35, which would yield some $48,600 from the whole 
project. Of this revenue, 87 cents per acre goes toward meeting interest on 
debentures and 48 cents for operation of the system and sinking fund. 


LITTLE BOW IRRIGATION DISTRICT 


This project diverts its water from the Highwood river in N.E. { sec. 1, 
tp. 19, rge. 29, W. 4th meridian, near the town of High River. The water is 
passed through a small section of constructed canal into the channel of the 
Little Bow river. During the year water was diverted for domestic purposes 
only, as the pumping plants for the individual schemes along the Little Bow 
river have not yet been constructed. 


Summary of 1925 Crop Reports From the Following Districts 


District Irrigable Irrigated Acres 
Area 1925 - Cropped 
Canadian Pacific Railway Western Section.......5...........2.05- 218, 980 5,384 209,000 
ch ss Hastern oection cc: coh tee eee ee 400, 000 72,994 66, 584 
4 Lethbridge Section..4. 70 eee 130, 000 81,110 58,088 
aber Irrigation. Listrictie aie. ae ok Gee ee 17,249 1B ey 13,807 
Canada Land*and-Irrigation-Cove..<.4.s000e es oor eee eee 202,640 i) are. 10, 280 
New sWestltrication. Districtoinf. o-.. acme eee See eee 4,501 Ode 3,056 
Lethbridge Northern Irrigation istrict... 4. eee. eee 104,438 43,628 36,944 
United. Irrication District. 2220 cake ee ee eee 36,158 27,118 44,170 
"POta LS: Sic os 8.1. Wiese eee en eee 1,113,966 257, 432 441,929 
Average Average 
: Yield Total Unit Total Per 
Crop Acreage per Yield Value Value Acre 
Acre at Value 
Harvest 
Bush. Bush. Srcia $ $ cts. 
WGA Gaerins tb ei ae, Goce, ee 296, 783 21-8 6,474, 404 LelF iS 30; 5592976 25 47 
Oa ies ec lee wee ae 48,597 36-8 1,790,180 0 35 634, 881 13 06 
Barleyeien. «besas Seen sd a ee 18,008 25-6 460,710 0 49 224,216 12 45 
RVGE Sars ahh aie ce es ee ee 658 17-8 11,740 0 56 6, 566 9 98 
GARE deter tens a a SOON Rae ee oe NT vos 10-6 S20a 1 92 61,761 20 56 
Peps eae ae Yt cu een ven, Re eee 26 14-0 364 Daa We 788 30 31 
Tons Tons 
WEEN DT Re Eee en als wean et FOE i 29,540 2-1 62,988 11 85 746, 766 PASM) 
BE gent CIT Vi nary chelated ast he ae 488 0-9 443 13 00 5,759 11 80 
Bush. Bush. 
ey ehseed tke ory wee! ee eee 1,575 17 2,618 12ek3 31,758 20 16 
Tons Tons 
Tumoth yee oe eee Dolo 1-2 6, 555 16 94 111,045 19 92 
rs andalialia, ets ee en 520 1-8 917 14 00 12,838 24 64 
Green feed 05. a ee ee AD) PAG iPoa' 25,895 9 84 254, 837 12 41 
Oathay oe oe ae ee ee ee 131 0-9 115 15 00 1, (25 omy 
Other bay 222 rye ot. cen cae aeee: Soe 1-4 11,579 12 42 143,774 17.21 
Sunflowers... os sere eee 473 5.7 2,695 3-73 10,045 21 24 
Cor say lh VG eee 784 5-0 3,912 i) all 20,395 26 01 
Potatoes: 2. chide eae yee oe eee eee 1,584 4-9 7,798 39 81 310,428 195 98 
pugar beets, ..4 2. eee 4,115 9-8 40,218 7 51 301,965 73 38 
Other roots: ... eae eee 76 9-9 754 8 00 6,032 19.37 
Garden trucks7,ea eee et ae 629 6-0 3, 784 S200 198,930 316 26 
SlOVer Ue eee ee eee COL Ne eae ceed te arene eee 2,844 40 63 
Pasture: : kee ae eae BOO Ws May ace Hier Peace er, ae Ra 7,695 20 00 
Totals tas eee ane BAT 929 Pe celibacy a rll on ee ee ee So eee eee 10, 655,024 24 Al 


; N.B.—Canadian Pacific Railway (Western) Reports cover water right lands whether irrigated or 
not. 
Canadian Pacific Railway (Western) Alfalfa and all hay crops under heading ‘‘other hay”’. 
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MOUNTAIN VIEW | 


Although authorization for the construction of the works of this district was 
issued on June 23, 1925, very little progress was made during the year. 
Adverse weather conditions during the fall made it impossible for the farmers 
to complete any large amount of the excavation work. 

It will be necessary before certain structures are built for the district to 
file detail plans with the department. ‘The district has promised to employ an 
engineer before undertaking the construction .of any structures and it is 
expected that suitable plans will be prepared at this time. 


MAGRAT FEL 


Considerable progress has been made during the year by this district. 
Detailed plans and cost estimates which were prepared by the district’s engineer 
have been submitted for the consideration of the management of the Canadian 
Pacific Railway Company who are entering into a contract with the board of 
trustees for the construction of the necessary works, and for the supply of 
water required for the included lands. 

The district has petitioned the Minister of Railways and Telephones of the 
province for the exclusion of certain lands and the inclusion of others. Since 
this change will not affect the feasibility of the scheme, the department has 
approved of the scheme as now outlined. 


RAYMOND 


The order forming this district was published in the Alberta Gazette dated 
March 31, 1925, and considerable progress has been made during the year. In 
the case of this district no new works are required but the Canadian Pacific 
Railway Company are entering into a contract with the district trustees for the 
maintenance and repair of certain works and for a supply of water required. 


Trst PLots 
ALKALI TEST PLOTS AT MAPLE CREEK, SASKATCHEWAN 


These plots, which were instituted primarily for the purpose of ascertaining 
the effect of irrigating heavy creek flat lands of high alkali content, have now 
been operated for the past four years. It is the intention to carry out these 
operations for a period of ten years and it is hoped to prepare a complete report 
of the first five years’ operations during the winter of 1926-27. The secondary 
purpose of these experiments is to ascertain the effect of these particular con- 
ditions on certain crops. The results of the experiments when finally obtained 
will be applicable to jarge areas of potentially irrigable lands in different parts 
of the country. No free alkali has as yet appeared on the surface of any of the 
plots nor does the alkali appear to affect the crops although tests indicate that 
it is very near the surface. It is, however, premature, on the data so far 
obtained, to base any positive statements. 


Brooks IRRIGATION EXPERIMENT STATION 
CLIMATOLOGY 


Climatic conditions during the first four months of the season were 
particularly favourable for plant growth, and though adverse weather conditions 
obtained during September and October, a bountiful crop was harvested. 

The main features of the weather were (1) a heavy winter snowfall which 
ensured an abundance of moisture to the soil for early spring plant growth and 
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germination of early seed crops; (2) relatively high temperatures, particularly 
during the earlier periods of growth; (8) a relatively high effective rainfall 
during the growing season, together with low evaporation and (4) an unusually 
heavy precipitation during September followed by low temperature periods and 
low relative humidity during October. 

The last spring frost occurred June 6, while the first fall frost occurred 
September 20. In each case, however, only light frosts were recorded and no 
perceptible damage was done. The period free from killing frost extended from 
May 10 to October 1, when the temperatures recorded were 22 degrees F. and 18 
degrees F., respectively. 

A summary of temperature, precipitation, evaporation, relative humidity 
and wind records is shown in the table below. Deviations are indicated 
excepting in cases where records have not been taken for a sufficient length of 
time to establish a dependable average. 


Summary of Meteorological Data, Brooks, 1925 


Temperature Records Evaporation Precipitation Wind 
Depar- Aver-| Maxi- 
Month ture of Depar- Depar-| Rela-| age |mum 
Maxi- | Mini- |Average|Average Mean ture ture tive | hour-| velo- 
mum | mum | Maxi- | Mini- | Mean | from | Total] from | Total] from |hum-| ly | city 
rec’d rec'd mum | mum average|inches| average]inches|.average] idity | velo-| rec- 
1915-24 1918-24 1918-24 city | orded 
age iki tine SUP. alt al ts inches inches | p.c. 
PAST I eee es et sev fc? 78 22 59-0 32-8 45-9 | +3-87 | 2:50 | —0-53 | 1-67 | +0-75 58 | 8-96 31 
UML aye ae eras ie 87 22 70:3 37-6 54-0 | +2-74 | 4-42 | —1-12 | 0-46 | —0-54 58 | 6°30 37 
DUNO n aes ade 94 ay 74-7 46-8 60-7 | +0-10 | 3-95 | —1-70 | 2-41 | +0-50 BO) lo Oy | ees 
SUL Ve mem Ae nse 93 44 81-6 51-1 66-4 | —0:5 4-39 | —1-99 | 1-86 | +0-42 C22 2a) ae ae 
FAMOUS terion sails 94 36 80-6 46-6 63:6 | —0:7 3:67 | —0-25 | 0:92 | —0-80 65 | 3-18 15 
September....... 87 30 66-3 39-7 53:0 | —0-7 | 3:38 | +0-08 | 3-66 | +2-60 76 | 4-70 20 
*@etober..,.....+- 72 —4 43-5 22-3 bedi) sal ecane spteeeccaly ees sacesgellcaene ae pores Dig22 | rexoxatacdacsaleictelecas leben AEM eee 
Averages and 
OIE 7 FSS ea 88-8 34-3 72°1 42-4 57-3 | +4-81 |22-31 | —5-51 |10-98 | +2-93 | 68-2 | 4-77 ]..... 
(net) (net) (net) 


*Not included in averages or totals. 


SEASON’S RESULTS 


The results of the past season’s work are given in the following pages and on 
the “Plot Series Record Sheets”? which are attached to this report. 


Rotation Schedules 


“A”—Alfalfa five years—potatoes—wheat—flax. 

“B ”—Clover three years—corn—beets—oats—wheat—oats. 

“C”—Grass three years—potatoes—barley—wheat. 

“D ”—Clover two years—wheat—hbarley. 

“E ”—Peas—wheat—oats—barley. 

During 1925 the water requirement of wheat was determined under five 
different conditions of soil fertility, namely :— 


1. As the second crop following four years alfalfa. 
2. As the fourth crop following three years clover. 
3. As the third crop following three years of grass. 
4. As the first crop following two years of clover. 
5. As the first crop following one year of peas. 


The water requirements of oats were determined under three conditions of 
fertility, barley under three, potatoes under two and flax under one. 

By following this rotation schedule it is possible to have, in each year, 
grain crops coming immediately after legumes, and grains or grasses, the second 
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and third years after legumes; thus giving an opportunity of securing data to 
the effect that as the soil fertility decreases, the amount of water required 
to produce a given yield per acre increases. 


Wheat.—In rotation “ A” the maximum yield, 56.5 bushels per acre, was 
produced under a total depth received of 2.10 feet. 

In rotation “B” the maximum yield, 46.9 bushels per acre, was produced 
under a total depth received of 1.86 feet. 

In rotion “C” the maximum yield, 35.8 bushels per acre, was produced 
under a total depth received of 2.56 feet. 

In rotation “D” the maximum yield, 63.2 bushels per acre, was produced 
under a total depth received of 1.61 feet. 

In rotation “ E” the maximum yield, 55.3 bushels per acre, was produced 
under a total depth received of 2.23 feet. 

Summarizing the resuits of the five wheat series it is shown that the 
maximum yields were produced with an average total depth received of 2.07 
feet of which from.0.53 to 0.60 foot was received as rainfall. 

The maximum yield of the five series, 63.2 bushels per acre, was produced 
on land that had been in clover for two years previous. 


Oats —In rotation “B” the maximum yield, 132.2 bushels per acre, was 
produced under a total depth received of 0.86 foot. In rotation ‘ B-1” the 
maximum yield, 118 bushels per acre, was produced under a total depth received 
of 2.56 feet. In rotation “E” the maximum yield, 108.2 bushels per acre, 
was produced under a total depth received of 0.86 foot. 

Summarizing the results from the three oat series it is shown that the 
maximum yields were produced with an average total depth received of 1.48 
feet, of which from 0.53 to 0.56 foot was rainfall. The maximum yield of the 
series, 182.2 bushels per acre, was produced on land that had been in alfalfa 
the year previous. 


Barley. —In rotation “D” the maximum yield, 96 bushels per acre, was 
produced under a total depth received of 1.27 feet. 

In rotation “C” the maximum yield, 82.7 bushels per acre, was produced 
under a total depth received of 1.93 feet. 

In rotation “E” the maximum yield, 68 bushels per acre, was produced 
under a total depth received of 2.61 feet. 

Summarizing the results from the three barley series it is shown that the 
maximum yields were produced under an average total depth received of 1.94 
feet, of which 0.60 foot was rainfall. 

The maximum yield of the three series, 96 bushels per acre, was produced 
on land that had been in clover in 1923 and wheat in 1924. 


Flax.—tIn rotation “A” the maximum yield of flax, 33 bushels per acre, was 
produced under a total depth received of 2.13 feet. 


Alfalfa Hay —In rotation “A”, 1921 seeding, the maximum yield, 6.62 
tons per acre, was produced under a total depth received of 2.63 feet, of which 
0.63 foot was rainfall. 

In rotation “A”, 1923 seeding, the maximum yield, 6.44 tons per acre, was 
produced under a total depth received of 3.63 feet, of which 0.63 foot was 
rainfall. | 

In rotation “A”, 1924 seeding, the maximum yield, 6.27 tons per acre, was 
produced under a total depth received of 2.98 feet, of which 0.48 foot was 
rainfall. 

Summarizing the result of the three seedings, it is shown that the maximum 
yields were produced under an average total depth received of 3.08 feet. 
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Peas ——The maximum yield of peas, 33.2 bushels per acre, was produced 
under a total depth received of 2.10 feet, of which 0.60 foot was rainfall. 

Potatoes —In rotation “A” the maximum yield, 489.9 bushels per acre, was 
produced under a total depth received of 1.61 feet, of which 0.93 foot was 
rainfall. In rotation “C” the maximum yield, 371.8 bushels per acre, was pro- 
duced under a total depth received of 1.68, of which 0.93 was rainfall. 

Sugar Beets —In rotation “B” the maximum yield, 20.7 tons per acre, was 
produced under a total depth received of 2.43 feet, of which 0.93 foot was 
rainfall. 

Northwestern Dent Corn.—In rotation “B” the maximum yield, 11.84 tons 
of stover per acre, was produced under a total depth received of 1.97 feet, of 
which 0.72 foot was rainfall. 

Mixed Hay .Grass—In rotation “C” the maximum yield, 1.58 tons per 
acre, was produced under a total depth received of 1.79 feet, of which 0.46 foot 
was rainfall. 


Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925— 
Wheat (Marquis) 


ROTATION A 
| = 
Irrigation Shee han 
Date and Depth Applied in Acre-feet per Acre Ho] So |S o a 
Plot No. 3S. ISmEIAS Ags) | Cut 
June July August.| >So ls—4] as (e727 B| Ba 
|| 8S = am sno 30 O| oO. 
Ory i1 416.1919 1268930 3 | 14 | 22 5 AB laa fl ae la s0| xe 
44 A... slties vc Sell eek teaeall ce ersten I eeeararei oat se x ase tf Sees. cots ehrteeneal aetna tees cone ee ee eS 0:00) 0-53} 0:53] 0-85} 20-0} Aug. 3 
CUE BY ie vale al bana OSS revere oll emeveresheceeraee eetro eee cared eeteece eciene LiccaterctL ott come ereveacn| eraeaees 0:33} 0-53) 0-86} 1-26) 36-6 eae} 
44C Bold O Joes 3 |e ened KO ic Fo et ea be gad TB ae uel is Gece PRaSIPRG IG. cam oy ehcp tc 0:67; 0-53) 1-20} 1-40} 42-9 a 3 
44D eau as: BSE hse Sel kevyets ORCS seme allied SAGs 34: eea | cerstliee cone teeeen li eee 1-00} 0-53) 1-53) 1-60] 44-7 Gerla 
MME tee (ese he Silom aol Reell == 6. Jillsarallewoc|iacox Det eee | wAaaitaa's also acibiace 1-33] 0-53] 1-86} 1-48) 49-1 ey raltss 
AS aN gee ne alles ot (Onl eee! .4 > ailagoalleucallh eet Dosy Geese ow ollse ac 0-34]....] 1-67) 0-60) 2-27) 1-90} 49-1 sel 9 
MS B32 a audalle oon Mees oats se allianecllc6 sallowac 0:34/0°33)0°33)....].... 0-34]. 2-00) 0-60} 2-60} 2-24) 42-0 ‘Soe 19 
45 C (NEO) Fe emilee A alleen O50 Cee teed 2cclteel eeed ae eee | eee 1-00} 0-53} 1-53) 1-69} 53-5 mel 
ZT yok sell O50 asl tel eee (Het O is Stool lgetee lhe oe OSd0 (RRR clas alone 1-50} 0-60) 2-10) 1-43) 52-2 a 20, 
Hi Dee Osawa aoe (Vos Seallscn ODO Terssatalt cca talhoteeeee lees Realieacoehes cae ness | eetore 0-50 1-50} 0-60) 2-10) 2-05) 66-6 A PAN) 
ROTATION B 
June July August 
Plot-No | 
WA Nae) ase cle LUD I “83 13 | 22 | 24 ii) 
60 A.. Bi a Alin eRe el Pete oA cleats Beco ll caer Fee ot Neresicds | ch chh| Los tl RE fo eeeued Peel Reve eee 0-00} 0-53] 0-53] 1-00 9-8} Aug. 1 
GCONB Sec aae OPS Be cSer lid ea ltheere real arco tee tea lh apcec ysl ene tel etee tee ec tahe | Os io vce | Ca | A ae 0:53} 0-53) 0-86} 1-02} 34-1 ey, 
60’ Cie. Of SOilereattteets (Uses £m be te Pe | ee et oo i | ee 0:67] 0-53} 1-20} 1-18) 37-7 ale, 
(0) 1D. econ (NOSE i sullenvos (DISS Toi be sol bee seal ep cues Peat QiS34' | eetealioe eel umes elite ae | ene 1-00} 0-53} 1-53] 1-63) 36-5 Seh12, 
GORE Oe Sim eral eee OSS see gene ee ener (os Y ICSE Mer elon calicseclls occ 1-33} 0-53) 1-86) 1-55) 46-9 Sno Be ls 
GI1zASre aes: O33) eee (}33)| eee eee 2 cea Oaks KMoryedl a hall core 0-34 1-67} 0-53) 2-20) 1-86] 43-8 cam) 
6 BAe OPS! Sean Osco ie are lea O-o4 eee 10-8 Oreo 0-34 2:00| 0-53) 2-53) 2-29) 46-7 aN 
61 Cee COON cd elec his. aie Gens 4 O50 | eae | Sirens Alccetenal access lieiiie eile ewes 1-00) 0-53) 1-53) 2-04) 37-3 ia 
Glee (is Oe eal eee tetcicteeoee OS50 ie eee ee Orb Ohare alcove eared eee 1-50} 0-53) 2-03) 2-28) 34-2 he WD 
61 Bie oR ee ike eT a Se cre Tees asl eee tee 25] te HAE oan aa Tae a | | 
ROTATION C 
June July August 
Plot No. 
6 LOM eLo ae 2 Sater 11 | 14 | 22 4 
SO=O 0 sArse fetes ello tere | eee | eee a ee a ecg ake eT a eee Sere | eee | 0:00} 0-53} 0-53} 0-51) 12-0) Aug, 12 
Bye: (533 Nee Secs | ene | ke area ces Gait emer eal cs by eal ER ANT a Soe a | cnet ro «| tere | ae 0:34} 0-53) 0-87) 1-05) 26-6 pte Dy) 
(O, Deersis wrsike cue CA es 5] a ee rate Wesel | Ate A Sele er oI Pe llc se 0-67; 0-53] 1-20) 0-92} 22-2 eta 1 
Le | ae O23al sees (OR St nev IS Aili lice OOS ise Oe SER VEe | eed 100) 0253) 92253) le 435 320 eee 
ier ee. * (Ocoee ral ter (spies sileoe ic eee Os 34S rae 83 eo eeren eee 1233|8 0-53\2) 1-86) 1-93) a 3a21 ome, 
I ee Woes hea eccll lien eects (UGS Ses hene Od PR ee 0-34) oe 10:8ales ee WOrotia. ce | LeO7) a O-dolee2e2O) meee 44 ee ots se 12 
GAs ae OeSS Rees Oso! ares eee Or Sa alee Af 0-33/0-33]....]/0°34]....] 2-00) 0-56) 2-56] 2-61) 36-8 Coe ANS 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925— 
Wheat (Marqus)—Con. 


ROTATION D 


Irrigation a 
Date and Depth Applied in Acre-feet per Acre pe 3 3 & 
ar ara Zo] oc 5) 
Plot No. Sate eC eeiote a el ut 
June July August | >8 [3—5,5| aa |g E| sa 
ee es Se egos. 
3 Lle20) e2or eo wo Lite to tole 22 5 Qe leds) ee ieee S 
1 =e alae NePea | acne | MES ere ters if ch esetes|cechats| | custatl lieverell aehigta | tous Ale [wheat licveers [havevafa ad's 0-00} 0-53) 0-53} 1-10) 16-0} Aug .1 
1835.5 {DORE 4-25.54 lcci St (reece eestaven le Sere Metoerei | Weed Pree os Vee eae ene Reon -33| 0-53} 0-86} 1-35] 57-7 eg ets, 
Cres Ocala (Oca A= Bees chevelle teehee | veo a Be od peed eerste tal eae | sot -67| 0:63) 1-20} 1-48] 63-1 ee) 
1D)<5 oles hans ol lon de (Host oA ls po elles at Doe ye ee esl iesaeeael idecceal rat, a] larson hence 1-00} 0-53) 1-53) 2-03] 55-7 ait | 
(Hikers Oise | tiet|eeee WOE as cllotn ale soe OES 4 | esas Wecared lee ail cee Aly eee 1-33] 0-53) 1-86) 2-22) 57-7 da bi 
Hees | 83ers OosEHh oan asc Allele OSA ieee lea 0-33). 0-34 1:67} 0:60) 0-27) 2-55) 62-9 eG 
G.'./0-33 Oe Aga se llgses 0-33 0-34]. 0-33}. 0-34 2:00} 0-60) 2-60) 2-70) 54-4 16 
TEES SOEs 3 Sie 2 ae a ee COSI 01 beep [al a ase <ete alt ivcas si Ubs AO Se eee 1-00} 0-61} 1-61} 1-82) 63-2 eal 
Apees IDO)! 55ers a acta Clee (Hebi 2 oki Ae oollevontaone O50 he ae lee stares 1-50) 0-56] 2-06} 2-23) 56-8 Aden Us: 
nee, SOGGT, soallnesaliae ce O00 tees eercalenevee ies be OOO eee eee O00) 2:00} 0-56} 2-56) 2-41) 55-7 OLD 
ROTATION E 
June July August 
Plot No. |——— | cqcr — 
6 il |) 2X0 Wh BE) By | 4 Li Lae LG aes er 
DIF INS ny Gis ll eveael .cghd hey Sa Ny eel ohana he decnet Nes steel Reese ees] (nee [ecoerin Mommy Ia ( 0-00} 0-53) 0-53) 0-67) 35-1; Aug. 8 
DACA eee eed (Dosa Aust ence suet les octyl hevito ZA We ekeel kane aoc [tees ol Ree (ee a ell Near Cemetea ecceee ener 0:33) 0-53) 0-86) 1-34) 51-2 fe abl 
PR Sik ere ae Oost) sce alle co Ue ea Seetel rel ts cere entree Ceres" heocemmecy Reinet emearned (Comte Pease 0-67) 0:53) 1°20) 2:37) 37-7 2 a, 
FA is, RE oeSH ls all4 ton (HESS He ln mete feo beens io 4 Weegee || saps Peer eisai. 1-00} 0-53] 1-53) 1-30) 46-3 FB nl 
Oe Tesi ets Ovoaleeciieee OS BS eee ee ce A eee yt tere = O34 |etem lee O33 eee erie 35), 80206) els 89) ded Jie ole Ge ati 
DOR Ce eee: Os Sole eal eeees: lian: OQed3 haeecrlerese lice Oeo4 Weel none 0-33/0-34 1:67) 0-56) 2-23! 2-00) 455-3 SD 
Qe ek ls 0-33). O33 oere. |e eee eeellieste. 0°34)... .10-°33)....10-33/0-34 2-00} 0-56} 2-56) 3-15) 48-1 camel o 
2oRA See ee OS DOVER Ne eee elton leer eens (O) 59 0) Io Sd see ey Al sal Dept one eee 1-00} 0-60} 1-60} 1-82) 50-9 en 20 
ORAS S, Os 0 | sere th sees | pac cil teres | ees (ORION isis. alles al fetesveal Rae (O50) ene | eters 1-50} 0-60} 2-10} 1-99) 49-6 fa-9() 
IPAS oe! ORDO eons temtoe eign il cece (RO caval lvoe alte belles 0-50 0:50 2:00} 0-60) 2-60] 2-83) 44-6 OH) 


Irrigation Experiment Station, Brooks, Alberta—Plot Senes Record 1925— 
Oats (Banner) 
ROTATION B 


Qa 
Irrigation pee eer = & 
Date and Depth Applied in Acre-feet per Acre a oO aes | A 
Plot No. 3S. |SREIAS iA, a] Cut 
June July August | »o [S=—5| 3's ang oP 
HSER SSET LE 25 eS ag aad a ee a a Seal eee A rs 6 |S oe1o e 
5 Te IG 261-20 fs pel iets: 1°15, [22 5] 6 | AE ima 8) am ja go] eB 
DIN, «= i 3ey' fe died Itaed fecal Iv ol levee Reser ec Uae een (ee (Oe Ue (Aen | ee Ue 0:00} 0-53) 0-53) 0-61) 20-5) Aug. 11 
64-Bi eo OrS3 [eva lie cto esd |e | eee ent (Hoey Seo olen 0-34 0-33 1-67| 0-53] 2-23} 1-80} 114-0 ath 
64. Core roe (Hoel aoe uila dae UHM. yl tenet here nell joes eee | lscehciee ich che |ccctece| Inorg kc eee mee 0-67} 0-53) 1-20) 1-36] 84:6 em al 
649 Se ce Bilt serail loe: Qe33l eer cates line (Ogee: 51| = oh al fesnee al bel elicit al eee eee 1-00) 0-53) 1-53) 1-72) 111-0 Se.  L 
G4 He ee (UES 6 anal too tor OSS] ee et | ceria aot Oe34 eae leet Oe3S ieee celle 1-33} 0-56) 1-89} 1-69} 111-9 Lo 
GorAseennoet DES Set tas ARISING Sb oerteil ern, [ey At ede al treet et (ode [vate S| [alee (aol eee CRS 0°33) 20531) 0286) 9-401 132-2) * co 
GAIEY ceases O}CBIH | oon AUP) lie Shao | were allie Bes 0-34). 0-33 (oo sa ccllem ce 0-34] 2-00} 0-56} 2-56} 2-17} 120-6 ae) 
6diCe O250| Beets |ie reese eile ODS 0 Pee ete ieee eile icc 2 llobrek Paracel iorans.» 1-00} 0-53] 1-53} 1-40; 100-2 Ay bl 
Go.) sees CGT) bey Ses lee eae bee bara cus 01 segtallleeeeee 3 | Rem esha (Nar Aal| As cellos ae 1-50} 0-56) 2-06] 1-33) 118-4 Sap 
(Ha) DSS Ao Ac (Osc 0) be eet oh OOO ere tercralicvoret ie ent (VEO) Gera Geocis case 0-50} 2-00} 0-56} 2-56) 2-05) 122-5 al) 
*Off curve. 
ROTATION B-1 
June July August 
Plot No. a 
7a OMe 2on leo O Mu mrome mle |mbow eee 5 
OA SEEN eee Hee lice, pos eerie aN ie Parc tem ote A Mwai ee core | Mose era oie] S arepeillord due 0-00} 0-53] 0-53) 0-87) 93-8} Aug. 11 
DSL Daren (E33 lea eeeen eeeueees te coal ncee cies | aceite secre cnet: eter [leree, cil Seecctl begat Seats | aueaa. 0-33} 0-53) 0:86} 0-88} 92:3 2 abil 
5S) Greene 0-33).. SHU Sell th <b alli's: cloned iceaetrad i eereat aecird lc achat eeeaci a eeeerheal Araeicaredl eats 0:67) 0-56) 1-23] 1-35) 104-1 FG 
SRA ae a USES) RA eae (Bil: dishal lrsisctal looks (VSS AT pre rl are iceman) | eects het '| tees, are 1-00} 0-56) 1-56) 1-50} 100-6 a wal 
DO. Bie. Desa eee le (oe H |easeseal ta cata cake 0-34 Q33 | eee erm Rare lanes 1-33} 0-56] 1-89} 1-89) 98-0 Tel 
OAM abet O33) aeerllernes WCB BI). aed tata teers O34 Nee tere | Oicsoe leans |lerclees 0-34 1-67; 0-56} 2-23] 2-08) 107-5 ee Hs) 
OB A ot C33 eee Oeste | cre 023402331212 Oso\lene ales 0°34 2-00} 0:56) 2-56) 2-28) 118-0 Seley 
50 Coa O50 Bee yomen las eile (DSCGLO Hat Sel ete ae beet he oeteecdl Rectal keveioredl teatro beac ad 1-00} 0-56] 1-56} 1-76} 117-9 Sam iis 
HOM Sees OOO ee ae hats a. cberoet (MCU nal ketarten Pe cxcae (1255 0 cael horetnecll PrReneN lata ce 1:50} 0-56} 2-06] 1-77] 117-8 ie ahs) 
OO Ae ee Mone adie aeallen ae 0:50) eee leek naan HU isaadoeell botcpaidl (reat 0:50 2:00} 0-56) 2-56) 2-41) 110-3 Scemelie) 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925— 
Oats (Banner) —Con. 


ROTATION E 
Irrigation be i 
Date and Depth Applied in Acre-feet per Acre ee! 2 3 5 
> Se a eR Lab Oo Wena. ae te rine ae 2 ia Ke o ow o 
Plot No. S |SehFIQ2 Ags! &£| Cut 
June July August |} » 8 |o—.9/ a's Jail e| S| 
— | —] Bs la Be | 53 SBel 25 
Bi OL 7 oe a5 aa TT ipa 1s ee ee QE las) am |e 30] rs 
TNE, Se | (ter old Boor | Caen (fe iba Regie P| Memes |e, RAL Petes | Hate | ein | nae | Ur et |, Ssh 0-00} 0-53} 0-53} 1-22} 79-6] Aug. 5 
37 A (See cre BRR eee atl aeetenall (ake ect eres dil perme s vae cond | eeenevel eeetiereal | esa Joo) MOSS mmO ASO nee 108-2 se 5 
SOS Meee hire tet teat 0:33 Ore SE ralicee seal cece el sacar reall create croc oaeee me dhe 0-67} 0-53} 1-20} 1-66) 81-9 pe 54 
Si SEP AIGA SB | ore Sl ene 0-33 Bigodel ceseal Steal eee hoc Qe Sai erectet| beac Alene ral tear 1-00) 0:53) 1-53} 1-95) 90-3 Cerro 
BOO EEC [aR es OSB cok Mieeae (Oe RS eae oI Se lbegmarseel cote 0-34 Ossi eee tieese 1-33} 0:53} 1-86] 2:15} 99-7 ee LO 
NO At od 6 54 | eee 1) a ees | Po nee eS segslcere alee: 0-34)... .).... 0-33)0-34 1-67; 0-53) 2-20} 2-43] 102-7 de eal) 
EO iarabeae cr (ellveucie: = Upatiiiees a \OSaeiiyng ete 46 leo 0-54 Reeie ses 0:33]0-33/0-34)....) 2-00} 0-53) 2-53) 2-97) 93-4 sce KG) 
BS Asie. all one USO) ieee es Weise (satses cles oi GO BG ee alicceccdlc oevaltnes ta hove Al oes lcs 1-00} 0:53} 1-53} 2-12) 99-2 Be Neal(s) 
39 A.. Shede a OA ckeeachl eectte ll soared a [et ees G1 eect Ne efece | Wabi | pean O50). aie ae 1-50| 0-53) 2-03} 2-19) 101-8 eG) 
40 A. O00 Aer ieers ice celle ate Oeb0Ie. ole alieallieetee 0-50}... ./0°50 2-00} 0-53} 2-53) 3-01] 86-1 AY 
Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925—- 
Barley (Banks) 
ROPLA DION “CY” 
5 
Irrigation aeeltas ve 5 
Date and Depth Applied in Acre-Feet per Acre oy Be 1S e 
Plot No. Ss |Se2z/AS Ags 2 Cut 
June July August bs Sag 28 |e52/28 
sae ee ate Boe a wD |~ OO oO 
12 | 15 25 3 | 9 |101}16|17;25 | 4 Az leave] Se 225] 8 
Ht. | ted ts | eee paras 
Oe AS ge raellamtehe [iste Al toad ctor il evn eee agai ececcaretll oo eecAh PORELEMEIN ses ea Reb are) eae on 0:00} 0-60} 0-60} 0-96) 32-1 
WD, Bete ns a OMBSH ell eel See Regd Reser ith at Weta Pe alee atl Rotel Vetoneicd Peace 0-33} 0-60) 0-93} 1-08) 43-2 
92°C... OBS: |ee een eel eoeeee 0:34 ae Hl | eer Pires Poke tale rape 0-67) 20-60) 1°27). 2522: 49-1 
(Spal Bash Oeds|rrcewell Sees 0-33 a Om O4' cc feet | Se ate meets 1-00} 0-60) 1-60} 1-86) 53-2 
OU eed es, (DEP Hee cllleyes 4 alle cre 0-33 cer AHO ere wO)c33 | neces aes 1:33} 0-60} 1-938] 2-19) 82-7 
SM eee a a LO LSro Es (ora ween bars. AS 0-33 .... (0°34)... .0°33)0-34]... 1-67| 0-60) 2-27) 2-24) 60-6 
Os Caeesce 0-33). (earth hh lhe atc .... 10°34]... .J0-33)0-33)0-34)....; 2-00} 0-60} 2-60) 2-61) 58-5 
SFT Ue) eee ee se Cae | NG | eee i 0250 Sat Seen Cees ictal rome |e meste 1-00} 0-60} 1-60} 1-87] 61-8 
OUR oe Oe SOS Eee || ees | eaeer eres CEU Wrap diisn s sade O50) 2.43 | Scee 1-50} 0-60} 2-10) 1-95) 65-9 
RODATION.: D2 
June July August 
Plot No. SApietiaae Dia eae a, Cut 
15 25 | 30 3 LOR Lope? aaa 6 
CAA re Som Nees [leave tall al aeealinree Seed Goma NEIT a veh | come cre llteerrtncd| eect ah Sol ete |i etterev | earerael| | ere eee oe 0-00} 0-60} 0-60} 0-73) 45-8] Aug. 18 
LET ama lessees cae OBS] ME EN eres] BoA ach crteet| aeieemell| aekeanes || tse | cere tes (rane eal Seen 0-33) 0-60} 0-93} 0-84} 92-9 "18 
Gane FA ee eee 0-33 OBA ie aa SPS eter yes a eo ah] once (Sanaa 0:67} 0-60} 1-27) 1-12) 96-0 40) 
Dee S16 Ge cll ae Oe BS cal eee cents Os 3Si Goan canopy | Ose 4 ie eeealt ystems evar nape 1-00; 0-60} 1-60} 1-40] 87-6 <ya20 
He O= Bai| Abe ah eteet |e 0:33 rae} Ose 4i lene cts, OSai|\2 one eel eran 1-33] 0-60} 1-93] 1-93] 83-9 e320 
ORATOR neal beets | eee OsSai escorts nese 0-33 .... 0°34]... .]0°33]0°34 1:67; 0°60) 2-27) 2-12) 81-2 dt e238) 
Bile scr eer eat ceed 0:33 S83) A ae ve, S| eens 0:34]... ./0:33)0-33}0-34 2-00} 0-60} 2-60} 2-52) 75-1 SAU) 
CORD RN aS Ne OieDO) Aw ee aceeenl aes ieee ODO ea eel. camel man 1-00) 0-60} 1-60) 1-52} 90-6 at HG) 
DOS, see ete OBO ee a tallis eee pe ees 0:50)... Bases 0°d0) 5 eee 1-50} 0-60) 2-10} 2-05) 88-5 ¥o20) 
ae OBO... Hee a 2890 lea iepe ere 0:50) 5.5 430 aleeee 0-50). 2:00} 0-60) 2-60) 2-67) 73-2 AD) 
ROTATION ‘‘E”’ 
June July August 
Plot No SSS Cut 
16 26 4) 10 Lomeli vie 5 
GAR A, eens a Cy Mics BST aie es eel eer She et vee eal ca Meee eee | Sh | aye || ae 0-00} 0-60] 0-60} 0-55} 44-1) Au . 20 
ZS ANS QB Bis UT coh regl Gp eek Meer es| Stina 21] ape aeal | ccmeesie eee cea tater el ce ayeee | eee | ee 0-33] 0-60) 0-93} 0-70) 59-9 care) 
HR en at are ke ee 0-33 BOE SA hers, gl arcccvtl ete eee eee cece oh ka reser cee 0-67} 0:60} 1:27} 1-30] 48-8 ED 
RRO tress «tall cote 16 O35) ech ie ol eebee | antes othe oo oleae - (23701 2e eel teva neal eee 1-00} 0-60} 1-60} 1-67] 60-2 sae 
iG Sto Geer eae O=SSi\e. Me eases ete era eae O33) veel eerete 0-84)... 40-83}... )e ct. 1-33} 0-60] 1-93} 2-03] 62-7 SPR20 
Dip Sree ell es OB 3ie Se soe eeeota eee O33) S252) oir 0-34]... ./0°33]0-34]. 1-67| 0-60} 2-27) 2-25) 63-4 ee0 
Md eerstotemries' | are oc 0-33 Oe SSH ieee eae lizeeee Oed4 een ees 0-33/0°34/0-33). 2:00} 0-61] 2-61} 2-70) 68-0 BP eH! 
Cie aT ee Oe DOW cevly hole eemell hooks (aera (235 01] duce | seer sey chan eases | terpenes 1-00} 0-60} 1-60} 1-67] 63-9 eo) 
DAs ODO SRO. 3 eieaal eee ed 00 se sale oma ears BON Al itelens 1-50] 0-61) 2-11] 2-07] 67-6 SIA. 
TAR mecca ie. (O35 01 RE es (feted ab ve | Paes al acct OSGeo each 0-50/0-50 2:00) 0-61) 2-61) 2-56) 60-0 SGA. 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925— 
Flax (Primost) 


ROTATION ‘‘A”’ 


Irrigation Py 
Date and Depth Applied in Acre-feet per Acre sth ee] 3 5 
=a a pare | Le I ne fed) 
Plot No. B lace Ae lal © | | cut 
June July August pS aac as lacel| os 
Ne 5 Bf 4 Oo | 50 oO A 
12 116} 20) 26/30| 3) 13423 5 AE level ce iS 45\n8 
AeA reel ares Poneman east Me el cian tem eee t [he coders ail chee « 0:00} 0-53) 0-53) 0-81 8-7) Aug. 3 
Ake: ae Ee Eee arene ees Herat her aed | UNE | tas eRer|obews cillcbob Avil crates [Tetece.oflsn wiiooae 0:33] 0-53! 0-86) 0-92! 16-6 Sea ti 
Cre sae OSH Ae EASA Raven (See | aaysy® [Ices ote i are clea atel one: ancili exw tc ave sal abewe 0-67; 0-61} 1-28) 0-99) 29-6 eal) 15) 
OS ertell take: ieee a5 ONenee | omen eR HOS OF | canes lig aishellchanee chee cif sce cae Nichole s 1:00} 0-61} 1-61) 1-42) 32-0 aptlp AAS 
1 th emer ae OLSo EO SOOT muscle jo. sehueil aisle ies: | Uivschiliees aen | eet oneal iener tt lietetals 1-33] 0-61] 1-94} 2-08) 29-3 Jy CS 
Ae eat crete oc OSBAle LO SOolee col ese| sss (Hoskies Hs oa eas ERS 0-34)....] 1-67} 0-61] 2-28) 1-96} 28-4) Sept. 4 
Beat bie: O-S50 SS. eo odlem cad]ic one 0°331O.84/0-83) 0.0.10...) 06. 0°34 2-00} 0-61) 2-61) 2-84) 24-4 ee 4 
Cire Aap SAN Sa Reet. detec GE Cia Bite, PR IDE a dea bee iN eae Hs tem ble 1:00} 0-61) 1-61) 1-16} 26-4 se 4 
LE ee ed ae RADON Med wa othe: Oso Oe ol here Oda eae Ail, cell Sees er Oe bs eae 1:50} 0-63) 2-138] 2-10) 33-0 PS 4 
WE hl ha aL ek BO}. code. POI eas | eee | kee | NERA (A tee 0:50 1-50} 0-63); 2-13} 1-70} 29-9 ail) 


Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925—- 
Alfalfa (Grimm, 1921 seeding) 


ROTATION, A—4849 


a 
Irrigation ene os a8 
Date and Depth Applied in Acre-feet per Acre 22) Beg |S 0 
Plot No. = ee SeEr/A8 Ag = 2 Cut 
May June July Auo.| &% |‘S=,%| a3 iat El] 38 
————_|___~_____") 23 |25=| 22 (232) 3: 
29 | 1 412420] 8 110) 13) 15) 20/25] 11 | QE ladsl ae jogo] hs 
NS elas eA ses cals Chents rake Sted ai tas Ce ME oer eae See Cees (ecu (Cae Pace LINE P| [nc 0-00} 0-63! 0-63) 0-62] 0-22 
pee Te, en eee ne SET SEE ok De MO a FG | ee 0] 0-63] 1-13] 1-26] 1-09 
Bite eo ed a ae Dl... Gols Ml apres paced coon 1-00] 0-63] 1-63] 1-93] 4-20 
fe Sn eS Pe OBO... 10250]... ow s.|. 5.8 oe ae et ry 1-50] 0-63] 2-13} 2-12] 5-47 
BR ceded ok 0-50 9-50). 10-50}... de... 0-60). ..4.00... 2-00] 0-63} 2-63] 2-41} 6-82 
AAAS 4 eG Sos, 0-50]... .|0-50]....10-50)....{0-50]....].... 0-501...... 2-50} 0-63} 3-13] 3-18] 6-45 
| DEAS h Aiea aaa 0750)|.2..10750).. 240-50). ©. 10-50} 5 lo. 0-50} 0-50} 3-00] 0-63] 3-63] 3-55) 5-67 
ee (or Ri eee aes DSRS MSI ae O Bl sesh a. Nr = ae 1-33] 0-63] 1-96] 2-96] 5-25 
Le eae 6-38]... 10-331... .10-33)....J0-34l....[.... 0-341... .. 1-67| 0-63) 2-30|...... 5-24 
TORR Sd eee a 0:33]... 40-33]... .10-33)....10-33}....).... 0-341 0-34} 2-00] 0-63] 2-63] 3-13] 6-04 
ROTATION A—5253 (1923—Seeding) 
May June July Aug. 
Plot No. we J Cut 
1 1 PAU) AO al as) PAD Bas 11 
CEI TANS sorb le Rr a De Pe ete gO ae Pe eriee Sear eRal cereale ante liar eee lsarenarat fees. es 0-00} 0-63] 0-63), 0:92} 0-15 
HAT BY) aad oen erie ene oe CO ee 5 (il ae oe | ea eee ec ame Dt aati tl ae 0:50} 0-63] 1-13) 1-21] 1-84 
LIN Oe, Bye Se eros vol a Man ABP Gera CEN es odleses ODO eel eeevel | neue feels aces 1-00} 0-63) 1-63) 1:75} 2-93 
AO} AIDE. a els en Ta Wen eee A On, be OSD. D pee ei DO co nsnca| cle nees Ore ere eget eee Silene coke 1:50) 0:63) 2-13)" 1-75), 52338 
OAT Maen ai ee re |! ahead? 0:50/0-50)....1.... D650) --eOO|). o.2) 5.5. 0:50) 2-00} 0-63) 2-63} 2-80) 5-62 
DORE Reet Sieh eos pares 0:50/0-50)..../0-50]....|0-50)..../0-50)....| 0:50) 2-50) 0-638) 38-13) 3-12) 6-20 
DAO Apes he | ar ot 0:50/0-50]..../0°50)..../0°50]....]0°50).. 0-50} 38-00} 0-63] 3-63} 3-60) 6-44 
ROTATION A—5455 (1924—Seeding) 
May June July Chg | 
Plot No. re Cut 
28 3 Seal2 |aLos co. ena de! |) 20 ay 20 12 
A AWS Reet Ot Rica eal 0 ac tal ote eee ue ON Von Mia l Breese (Des ee sil lene tea cepted Reaeeck Sareea te 0:50} 0-48] 0-98) 1-57) 4-72 
JS TEMA, Oe Abies meal el Reed nN Lt ge a a 0-50 PDs) nate ieee lies exe esl sratccs'| cromeictes 1-00] 0-48) 1-48] 1-77) 5-33]{ Yield off 
due to 
seepage 
Lite (Grn oy Cerri dieates eA | Re ee iee 055 0 | Mee esealieces Dea] al Me alt ml eres 1-00} 0-48] 1-48) 4-95] 4-21 epee 
e 
about 
| 5-50 
ANID) Seman pena ete | cho Servs (a0 FE Abedllad ox 05 0!|Brneeal ete OOO! oe lloacelocene 1-50} 0-48} 1-98} 2-08) 5-70 
BASH eres er Balers rege (MOTOS A cedbecta O50 eter eees Deo Sao MAN en aalls com. 2-00} 0-48) 2°48] 2-14) 5-55 
DORAN cm iene eae Ad oO sel een (is Ol eee] tereeilcy Sue EDS a DEO |. sac ae 2-00} 0-48] 2-48) 2°53] 5-67 
FIM Bi deel Seca NTR O50 ee aieeee UOT ae cils.A biol laape 0:50]....]0°50} 0-50} 2-50) 0-48] 2-98] 38-14] 6-27 
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Irrigation Experiment Station, Brooks, Alberta—Plot Serres Record 1925— 


Peas (Prussian Blue) 


ROTATION ‘“‘E’. 


jo} 
Irrigation een re on & 
Date and Depth Applied in Acre-feet per Acre mR) Bay | & é 
Plot No. | Seez/AS Aas 2 
June July Aug.| &$ |sa,5| e's IST El B's 
Bo Ss ee7] $3 |S8el se 
51618 )17120]25| 4 111114)16123| 5 | AE leas| oe lS Sol es 
GHA Ho ee ceccte ested a ccd scot cual oraaall orem dilluesvecaills pars toll oweateldtchecsuchl tev eral licea eect] creates [metered 0-00} 0-60} 0-60) 0-73) 23-8 
INCAS eset SL Cees Ae Ra CUE HI | iets Pra leaner nel IB Sart tes Sues hyo Mean ia Sima 0:33} 0-60} 0-93) 0-938} 29-2 
Hl Giger stolen carcuets, ote cei i ares ees alloaaw OSA Peta. cae ees alllcdom tell daeulemeeteyvers 0:67) 0-60] 1-27) 1-37) 31-6 
IES ede eee UPS 333] ataio BS ns al tee (Veco) peel eeare (Pers y Wie areal hs Basen! (ose lees che 1:00; 0-60) 1-60} 2-04) 19-6 
EL Rimmer steed ctecerct sae muctlisoncvell onerous 0-33 Osss)|eclleiaee O34 alee Osa eeeee 1-33] 0-60) 1-93) 2-29) 25-7 
Ne Pete woe leg ate) exe ve. eae] la ceete USB wecllacke DE6355] 5 Molle ete. c 0234) Rie eee 0-33} 0-34] 1-67) 0-60] 2-27) 2-58! 31-8 
PD () RE eee oe Srerereapenl eee rs 0:33 Dosti sole sore 0-34 0-°33]....10°33]..0-34| 2-00} 0-60] 2-60} 3-15} 32-9 
fi SEAS ce PUN eR Se co (6) (0) eeeeeel | eee oll eee crea eater: ODO eel tele ee teen ene 1:00) 0-60} 1-60) 1-90) 32-6 
LOMAS yee eel sera O50 ace erences | eee O50 | Sera lieesel|| eae 25 Orns 1:50] 0-60) 2-10} 2-51) 33-2 
PA Lea tates ater mesteend oes Os 0 [era | epeeeraittsrevens dO eens sl eeeteall etetore 0-50)....| 0:50] 2-00) 0-60} 2-60) 3-36) 29-3 


Cut 


Irrigation Experiment Station, Brooks, Alberta—Plot Series 


Potatoes (Netted Gem) 


ROTATION ‘“‘A’’ 
Trrigation ae & 
Date and Depth Applied in Acre-feet per Acre sel en ie 5 
£6] Od |o 
Plot No. | 5 has Ae Age g 
June July August Sept. ps eheie a8 \35 z Oa 
SS SS SS SS SS sea \aa 6 SO] On 
20 | 6/13} 15] 20) 25| 12) 18) 26] 11 | Az ls<slam [asd ns 
CAG Nee a © id «are eM BN em Col be MA a oe eae li aoe oe | Re Bl cits lt hs eee tars 0-00) 0-93) 0-93) 0-50 
Be Siete ee rer ae es nee Sd Dy ae oat ts eae bd Odi He 2 Mell Sees | lop sretell Sena tienes neers 0-17; 0-93} 1-10) 0-53 5 
CS a eg ON PRs yor UA cased terra hess) bec Ost Tees eee eer -34| 0-93] 1-27) 1-10) 226-0 
a) ee ce cae (100 be (lates 2 ale eee [eae LT hetree ieee Ostilaeleeee 0-51) 0-93) 1-44) 1-43] 426-5 
1 artes Ea Hor aeRO lem: (O)9 Pt el Be alt (Noa Als om alleses c Ti eee eee 7| 0-68} 0-93) 1-61] 1-44] 489-9 
Us de ere megan ats eee 0:17 cn Bi fee a Net 0-17|....|0°17 0:17) 0-85) 0:93) 1-78) 1-63) 482-2 
lB Pea sis panto uteri tio 0:17 Qed Tees an | sare 0-17|0:17|....]0-17} 0-17} 1-02} 0-93} 1-95} 1-76} 486-2 
OFS Ko sth ene Arias ot ha See OP O25 aeteril atecetell crete aero 025)|0 225) neers 0-75} 0-93) 1-68] 1-23] 475-8 
UD aR a ee etal a (OPA eet oh ke feos O25 eis | ete seme elec clones mete 0-50} 0-93) 1-438) 1-18) 470-4 
IDEA OrtiA A TORe Gaeoa oe Qe25 |e alin OAM se clio cee NYT deuallenoe 0-25); 1-00} 0-93) 1-93] 1-66} 418-3 
' 
ROTATION “‘C”’ 
June July August Sept. 
Plot No 
20 Cote Se eon a 2Om econ ella Sallielo 10 
OOP: ME eT ee ret ela chk Ip Ao a en Sea WC least egies Beall ee, lbs to 0:00) 0-93} 0-93)...... 72-7 
dB sin ies a Sy ANN Sl Od Saad pe OE 157i ewes [crise te itece se ail eecte tne 0-17} 0-93) 1-10) 0-80} 154-0 
CP er ee ee ee (mee be Os direc eee det eee Osa Wl coeita aliaeans Sillh es ame 0:34} 0-93) 1-27) 1-04] 259-0 
1D et Sa ty th eae A hed DOHA erie sl Recreate Oil Aiem oleee URW its Alar csBee 0-51} 0-93) 1-44) 1-04] 298-0 
| DE yg eee OM doe ol a 0-17 Ost Fieaaleeree Oo Clete ciliaecens 0-17} 0-68) 0-93) 1-61) 1-33] 344-6 
FR IN! Arar ec a 0-17 O17 eren | ere OF pe eelOule. 0-17; 0-85) 0-93} 1-78) 1-26} 348-0 
sex he Rennie die A Can OER | Wb 0:17 O17; meee eee 0-17|0-17|..../0-17} 0-17) 1-02] 0-93) 1-95) 1-64] 327-6 
H BAA FS REM PRCAEAS Fy ER SEEST C3 Oca Oe 2 Di Meiews |e atal ie cetera Os2oOS25 eo eee 0-75| 0-93) 1-68} 1-45] 371-8 
EGR tar ae tae eee Oe20laeerlnaaliees es 2D| ae tale sacle Stal eee eer 0:50) 0-93} 1-43) 1-04] 319-3 
DE igs arto BRR aca 0-25). OPH ok lhvnec OPA a ote iawn 2 0-25] 1-00] 0-93) 1-93} 1-64) 289-1 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1925— 
Sugar Beets (Kleinwanzkebener) 


ROTATION “B” 


Irrigation 
ee Date and Depth Applied in Acre-feet per Acre 
fe) 
N a E 
June July August Sept.| +8 
Meee | eee Tart eee alt nates a Paks 
26 Bf 15 Hil 25 30° iil 18 26 9 AE 
Gos eee errr es | ect eae tee ter, ee cee eels tate Al attracts. crifar ot ees | cre serkens 0-00 
OLS eee celntttes sles. de OS B:75 | Brees |S Senet leer le Ieee ie sess [aoe eee 0:°375 
Co ARE. Occ Fleer none (DEBATE oar diacyl ease G alte rico oot hove alice eomneal | eRe 0-75 
dD nbs te (ee! Ons 7Dlmeene OPS 75 ceca | eal ae Sai tsiee mont 1-08 
OOH eee VERE Oe3: (Olea se (osiedsy| (Moai) Wokidst| a aa O233 eaeerwe eee: « 1-455 
GPCL eR ee (Hosta Wosisl Weal ss sacllesheno (Hosit Dostils sace alls oor 1-83 
Galsaeree Koos. 0- ae (Neate 3 sere Oesvoleeee 0-375)....| 0:°375| 0:°375) 2-25 
GaGa malo es (CHIT lie wean Wap ATO ba. 3 dct iol A ceca ol croke cache ee Re ceccieacl iret 0-50 
GED aac Os 250 epee enter 02250 Reece lee ieee S20 wacalleeetere 0-75 
(SID sar 02250 OZ 50 eee oe Ois250 ene 0-250}....} 0°250) 0-250 a 


Rainfall 
April First 
to Harvest 


[—} 
co 
(SU) 


Total Depth 
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Growing Crop 


l yi 


Total depth 
used in 


oOo 
(Je) 


ee ee ee OE Od Oa) 
bo 
S 


ield 
SMAMNIMAMRPMOWSw | per Acre 


Dee eee ep 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 
Corn (Northwestern Dent) 


ROTATION BY 


Irrigation is PEL 
Date and Depth Applied in Acre-feet per Acre ey) ES a b 
nM Q o, 
go} Om | 5° 5, a 
Plot No. ane a ans case Toc on ieee eas - 
June July August Sept.| > 3 eas a3 |g | BS 
(a Boa la & B® |5 0 2 
6116) 221) 25/30) 5)]111)18)25| 10 | Ae lets! Ge ISkol/ Hs 
(THs cations BAe eA Wesco bocll iewol leo oll ercreuel Reeacc Nene erell eee ear aera EE (OR 0-00! 0-72) 0-72) 0-68} 4-90 
1 URS ne SA ten (E21 hsestolhe.@ ~ralhe cecal cnr Ratio lee nl Weeeeeal lea eal Rees 5] 0-72} 0-97) 0-82) 6-09 
Ch: Scan Peete tel (lee ee EPA ele alin ana ZO Pee irsravellctert ctiarel tatters wie 0-50} 0-72) 1-22} 1-47] 7-60 
DN en ena eee 0-25 (OPA ASAI Seer one (D025) eae ah Ben taayen ete 0-75} 0-72) 1-47] 1-79} 8-26 
ieee ye ceils call et. are 0-25 Os250 [Ree lee Os-20 | eerste ae ()o743 pee oe 1-00} 0-72} 1-72] 1-93} 8-54 
CHI GN Oa ree en a 0-25 OR SD en | Os25 ier a'lnesnars 0-25 0-25) 1-25) 0-72) 1-97) 2-15) 11-89 
Re ae ie ellison ee 0-25/0-25 (oP gales 0-25 0-25} 0-25} 1-50} 0-72] 2-22) 2-17) 7-50 
Cie. Soe Re tae al ene 375 ALG) Sey ialega a NG) See esc AG eee TE623 1) Os 2i)— 2204, oer 9-34 
1D) aah yeaa acne peer 375 T+ [Peers [Rev enceel| saerers ATG ete) es ler ot eA Weel abel as a5 2 9-40 
1D Ue HAariot ering ta SW Ai) geste heart kicks CAT GI es are | aeteta!| Meee carton lie ss ctexcss Dera  Wareab TOG osacs 8-44 
Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 
Grasses (Mixed) 
ROTATION “C” 
Trrigation Ce lcs a 
Date and Depth Applied in Acre-feet per Acre pe ee o 
, Zo| os |o 
Plot No. S aie Piae® laeal 8 
May June ee ete 9 (ir tbe = a 
| 55 18 Pi $8 £5 Ca 
22 1 2 8 | 15 | 19 | 22 | AB laa 8) am lA sd] hs 
Tons 
SE eo Se TM Neral tte Act ee enial wreteiral ag. fa mkVar a,c ly aw ene ieee ces 0-00] 0-46) 0-46]...... 1-29 
Eis iere tea cicero western chal ev ott (2.33) Sees sl verre reel estate teen | cle ave ercttie ts ope taro’ [it eveiee 0-33) 0-46) O-79]...... 0-87 
Jwala BOC ACES ISO EOSEEE Odd Rae ase BSA We reeice alle rotetere silizvatetavs’e (Natya) Woeks; “sie oan 1-23 
LAE eee oe ceictee has (eee cook Ocsoilecener Qos eee erelltaraietele s 1-00) 0-46) 1-46)...... 0-93 
od ciGe SASS AOE ARS enero 30|lecemee bahl Gna aae Qed4li clacclieew eres 1-00} 0:46) 1-46!...... 0-94 
as 0 cinerea eae O=33 O-d3ie- seer POL ER ec (es B pete 133024 Ol lad Oireeer ee 1-58 
1B 5h oe Sa SoC One 0-33) 0-33]...... OS Orda) eee. 0-34) 1-67| 0-46) 2-13]...... 1-25 
CRN ere ee eee 050 |eectecree lactate (B50 ier tones lietctaveversi|fevetereteys 1-00} 0:46) 1-46)...... 1-49 
iL) PERE RUIN a Shore saviors HAN a seod OzoOl ieee ee O50 pererevers |lerererers 1-50} 0°46) 1-96]...... 1°34 
a a i ee RACE oe Oe 50 i eeeaes O-50itaee.. O50 te ecadetacn chee 1-50) 0-46) 1-°96)...... 1-24 
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FARM DEMONSTRATION AND EXTENSION WORK, 1925 


A conference of those who advise the farmers of the irrigated lands in the 
vicinity of Lethbridge was held at Lethbridge, Alberta, on April 21. In attendance 
were representatives of the Dominion and Provincial Departments of Agricul- 
ture; of the Dominion Water Power and Reclamation Service, Department of . 
the Interior; and of the Lethbridge Northern Irrigation district. The purpose 
of the conference was to formulate plans for work among the settlers of the 
Lethbridge Northern Irrigation district during, 1925 in order to secure a 
co-ordination of effort and a standardization of advice to irrigators. Among 
the subjects discussed were: 1. The proper size, gradient, and location of farm 
laterals and the technical assistance needed to provide each farmer with about 
40 acres of surveyed laterals. 2. The amount of water required for the different — 
crops and how best to apply it. 3. The culture and seeding of alfalfa and 
sweet clover. 

On May 20 the Commissioner of Irmgation placed seven engineers in the 
field to locate farm laterals for the farmers of the Lethbridge Northern and 
New West Irrigation districts. Six engineers were located in the former and 
one in the latter district. 

The farmers made application for ditch surveys to the local watermasters 
who listed the applications and advised the engineers as to where ditches were 
required. The engineers were instructed to locate laterals on each farm unit for 
at least forty acres and if advisable to locate additional laterals at some later 
date if the farmer had made good use of the laterals previously located. During 
the month laterals covering 2,308 acres were located on 56 farms. 

During June laterals were located on an additional 6,441 acres, making a 
total area surveyed up to June 30 of 8,749 acres. By the end of June every 
farmer desiring field laterals surveyed had been served. Many farmers were 
visited the second time and supplied with laterals for additional areas. 

Heavy rains during the last two weeks in June led many farmers to post- 
pone irrigation which proved to be very unwise as the crop not irrigated in June 
suffered from drought in July. 


Twelve farmers were supplied with laterals during July. As many as pos- 
sible of the farmers supplied with ditches were visited at this time for the pur- 
pose of advising them in their irrigation work and encouraging them to apply 
the correct amount of water in the proper manner. They were shown by means 
of soil moisture tests, what condition their land was in as regards moisture and 
advised when to irrigate. 

In general the extension work carried out by the Dominion Water Power 
and Reclamation Service during 1925 was productive of excellent results. Due 
to the assistance afforded in supplying proper ditch locations and to the advice 
provided regarding the best irrigation practice the water users were encour- 
aged to take fuller advantage of their opportunities to benefit by irrigation 
and as a result crops produced showed a marked improvement over those har- 
vested on the same lands in 1924. 


Water Power and Reclamation Service 79 


Tables showing meteorological records obtained at Ronalane, Vauxhall, Coal- 
dale Brooks, and Strathmore for the period 1915-25. 


NW. 5-13-12—RONALANE EI. 2330 VAUXHALL EI. 2550—SE. 
10-13-16 Monthly 
a en} san 
— Precipitation Precipitation seasonal 
averages 


1915 1916 1917 1918 1919 1920 1921 1922 |} 1923 1924 1925 | 1915-1925 


IAT eis ce ee 0-09 0-14 0-84 0-21 2-34 0-90 0-62 2-48 0-93 0-17 1-71 0:95 
Maven Asa aees 1-69 2-33 0-76 0-65 1-62 1-54 1-74 0-80 1-63 0-56 0-40 1-24 
JUNG SS eee 4-15 4-32 1-29 1-22 0-37 0-66 0-74 1-73 5-12 1-63 2-11 2-12 
NS Seo Cea Bee 3°26 4-24 0-24 1-37 0-89 2°22 1-21 1-10 2-34 0-69 0:97 1-69 
Aveust........ 0-75 1-68 1-34 0-92 0-77 0-00 0-57 0-48 1-32 3-00 1-33 1-10 
September.... 1-29 3-14 1-53 0-22 0-83 0-08 1:96 0-59 0-00 0:77 2-95 1-21 

Sums..... 11-23 15-85 6-00 4-59 6-82 5-35 6-83 7-18 11-34 6-82 9-47 8-31 

‘Temperature Temperature 

ANia had le hae eae 51:4 43-9 57-7 42-2 45-5 33-6 42-9 41-1 40-6 40-1 44-8 44.0 
I ea Gee ae edhe 53-0 48-7 51-6 49-8 53:6 50-4 52-4 54-0 54-1 52-0 51-8 51-9 
SURO aee ac 56-4 57:6 57-8 64-1 63-1 50-7 66-3 60-3 61-7 56-2 60-8 60-4 
SIM Renee con 61-2 65-8 69-9 65-0 67:3 69-5 68-3 66-7 67-8 66-1 65-9 66-7 
August.:..1... 69-2 62-1 62-6 64-4 66-6 65-8 64-8 68-3 63 +4 60:5 61-8 64-5 
September.... 51-5 53:3 55-1 55-0 54°6 56-9 50:7 61:5 54-9 55-5 50-6 54-5 


Averages. 57-1 55-2 55-8 56-8 58-4 56-0 57-6 58-6 57-0 55-1 56-0 57-0 


NW. 25-8-20—-COALDALE E1. 2828 


Precipitation Monthly 
a SS and 

seasonal 

1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 | averages, 

1915-1925 
I Mayallee FAG 5-68 1-51 2-55 3-20 6-59 3-31 2-05 1-97 3-19 2-77 2-70 3-23 
MEG Wate co ohare 4-28 5-12 4-83 6°76 5-20 5-68 3-69 4-32 4-63 4-32 5-27 4-92 
Junepee ten 2-26 4°68 5-78 7-88 7:30 6:47 6°62 5-17 3°30 3:60 4-65 5-25 
ABT sc Ae Ra 4-38 6:20 9-20 7°68 8-12 6-92 6-55 5:45 4-42 5-67 5°56 6:38 
Augtsts. ou: 4-97 4-70 5-23 6-79 6:91 5-76 6-09 5-42 3:90 4-03 5-09 5°35 
September.... 2°92 3°59 4-35 3°76 3-81 4-80 4-28 4-40 8°85 3°61 2-09 3°77 
Sums... .. 24-50 | 25-80 | 31-94] 36-07 | 37-93 | 32-95 | 29-28 | 26-73 | 28-29 | 24-00] 25-36 28-90 

Precipitation 
A DYMERE aasct 0-00 0-26 0-70 0-15 0-53 3-54 0-54 2-93 1-12 0-45 2-07 1-12 
Maiyaeen sien a). 2-99 4-12 0-86 1-03 1-86 1-59 1-28 1-28 3°16 0-82 0:26 1-75 
JUNG eee siecle We 5-31 3°82 2-11 0-65 0-66 1-09 0-86 1-24 3°51 3:22 2°18 2-24 
tlysencks fon 5-15 2°47 0-29 0-93 1-27 3°21 PAA 2-25 3°18 0:75 0:77 2-05 
Aueust........ 0-28 8°25 1-88 1-23 1-20 0-20 0-55 0:33 1-30 3°14 1-59 1-36 
September... . 2-11 4-79 2-82 0-41 2-14 0-31 1-21 0:73 0-09 1-23 4-25 1-82 
Sums..... 15-84 18-71 8-66 4-40 7:66 | 10-03 6-61 8-76 | 12-36 9-61 11-12 10-34 
Temperature 

ADIT apie 50-0 44-2 39-2 42-9 45-4 31-1 41-2 38-2 41-4 41-3 45-8 41-9 
MAIS Ai i Aaa 51-1 48-6 49-7 44-0 49-0 47-6 51-0 51-6 53-2 53-5 54°5 50-3 
J UITORED ea de 8s 54-7 56-4 56-4 63-0 58-3 57-0 62-8 61-7 60-6 56-0 61-9 59-0 
A jen les Boye ee 59-3 63-3 68-5 64-3 65-0 69-0 64-6 64-0 66°5 65-1 67:3 65-2 
August....4... 67-2 60-8 63-5 63:5 66-7 68+1 62-7 66-0 63°3 60-3 62-2 64-0 
September... . 50-4 53°6 55-1 57-4 54-8 55-4 50-3 59-0 56°5 55-8 50-1 54°4 
6 


Averages. 55-4 54-5 55-4 55-8 56-7 54-7 55-4 56-8 56-9 55:3 57-0 55: 
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Tables showing meteorological records cbtained at Ronalane, etc.—Con. 
SE. 6-19-14—BROOKS El. 2455 


Evaporation Monthly 
and 

= : seasonal 

1915 1916 1917 1918 1919 |. 1920 1921 1922 1923 1924 1925 | averages, 

1915-1925 
BA rile eet | ares are eall dea oe aictete inten emia 5-68 2:47 1-05 2-64 1-71 3°73 3-16 2°50 2:87 
DVR eared ata cians Fee eve boone [shen onaioe 8-47 6-07 4-28 3-69 4-73 4-89 5-24 4-42 5-22 
DUNO eae tae stents Ae onl cae ree oe leinle eee 8-50 (ORE: 5-73 5-77 4-52 3-22 3:97 3°95 5-38 
RU Ulva ices teed eetenen are aye ruenaeenalictons eet 9-57 7°15 5-15 6-29 5-35 5-13 6-24 4-39 6°16 
HAUGUSt re ieee eel cee ce tae ees sarees 6-80 5-21 5-65 6-01 4-64 3-18 3-24 3°67 4-80, 
Septem beriiee iano: cash sces corte |ieae ences 3°84 3:21 4-12 3-22 2-82 3-12 2-53 3°38 3°27 
Surnsyaee| eet neal mares ace teens 42-86 | 31-44] 25-98 | 27-62 | 28-77 | 23-27 | 24-38 | 22-31 27°70 

Precipitation 
A PEI lee tc rccdere eh Ske ae el ere erate a 0:58 0-00 1-41 1-16 0-95 1-94 0:78 0-46 1-67 0-99 
DW igh A, see Ua day Os tl ny Shae (ae 1-01 0-42 1-02 0-88 1-55 1-26 0:90 1-05 0-46 0-95 
IEE oooo sede 5-41 27 0-89 0:54 0:40 1-52 0-21 2-09 4-19 1-50 2-41 1-95 
Dilivia sete: 1-55 2-61 1-06 1-39 1-46 1-41 1-44 0:33 1-87 1-26 1-86 1-48 
AUSTIStN. sone 2-07 1-80 2-45 1-15 2-40 0-00 1-46 1-70 1-75 2-41 0-92 1-65 
September... 0-65 2-45 0-82 0-31 1-77 0-00 2-65 1-12 0-00 0-86 3-66 1-30 
SUTIN were (cee evsicley || came teas 6-81 3°81 8-46 4-97 8-26 8-44 9-49 7°54 10-98 8-32 
Temperature 

ADI een eta: 48-2 43-0 39-0 46-0 43-8 34-6 41-5 41-0 43-4 39-6 45-9 42-4 
IMS Vice eae ov: 50-0 47-0 52-0 52-0 53-1 50-8 50-3 52-7 53-2 51-8 54-0 51-4 
MNO Myon e. hater 56-4 58-0 58°3 65-0 62-4 59-4 64-6 62-2 61-9 57-4 60-7 60-6 
ail ieee eters ie 62-0 66-0 70-5 67-5 66-3 69-0 67-3 64-9 67-3 67:3 66-4 66-8 
August........ 70-0 62-0 63-9 64-2 64-5 64-6 63-2 65-6 63-2 61-7 63-6 64-2 
September.... 51-0 52-0 54-3 53-2 54-8 55:5 50-0 57-0 55-0 55:7 53-0 53-7 


Averages. 56:3 54:7 56-3 58-0 57-5 55-6 56-1 57-2 57:3 50-5 57-3 56-6 


NE. 11-24-25—STRATHMORE E1. 3190 


Evaporation Monthly 
and 

seasonal 

1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 | averages, 

1915-1925 
Jabal eave key nae 4-22 2°59 2-09 2-88 4-15 2-05 SONOS easel 3°69 1-80 2-32 2-88 
IMTS Vso tra oes 4-73 3-46 3-70 4-58 6-42 3-00 4-76 5-85 5-43 4-78 5-23 4-72 
JUNES eee ee 4-33 4-59 4-60 5-83 6-42 4-20 6-02 4-24 3-50 3°81 3°98 4-68 
ULV rete - 6°47 4-84 5-88 6-13 5-46 4-47 6-27 5°33 4-76 4-44 4-56 5°32 
A gUstiae. sen. 4-25 3-16 3-66 4-01 3-65 4-47 38-59 3°74 3°37 3-20 4-85 3°81 
September 2-27 2:66 2-27 2°62 1-64 3°67 2-69 3°56 2°44 2-89 2-51 2-66 
Dum sae. 26-27 21-30 22-20 26-05 27-74 21-86 PAUP BIC Go Bacon 23-19 20-92 23-45 24-07 

Precipitation 
‘April ae. 0-11 0-44 0:56 0°39 1-45 2-11 1-28 2-71 1-06 1-09 1-21 1-13 
MAVer nace: 3°42 4-51 3°26 1-08 2-26 1-78 0-71 0-36 3°97 0:55 1-75 2-15 
UNO N ee eee; 4-77 2-02 2-30 0-22 1-10 1-72 1-14 1-30 4-02 4-00 4-54 2-47 
JUlLvor eee. 4-89 3°42 0-51 1-10 1-56 2°87 2-70 2-15 2-56 1-08 2-58 2-31 
August........ 1-48 3°13 2°48 2-10 3°46 0-27 2-99 2-73 1-98 2-19 0-82 2-15 
September... . 2-56 2-60 1-05 0-82 3°26 0-08 0-63 0:76 0°83 0-98 5-21 1-71 
Sums... 4 \ 17-23 16-12 10-16 5-71 13-09 8-83 9-44 10:01 14-42 9-89 16-11 11-92 
Temperature 

FADTI les cas < 46-0 41-0 35-1 41-2 41-9 27-7 38-6 35-7 38-5 37-0 47-9 39-2 
TWEEN re eae ae 48-6 44-4 47-2 48-5 47-4 46-0 49-2 50-2 49-8 51-4 52-4 48-7 
Tungeeree | 51-7 53-9 54-2 59-9 56-1 55-5 60-3 54-2 54-0 54-1 55-4 55-4 
Ul vanerenteen ore. 57-2 59-1 64-9 62-6 61-7 65-0 61-8 60:7 62°3 63°3 67°1 62-4 
August... ..c. . 64-4 56-7 59-0 55-5 60-4 60:8 58-9 61-9 59-5 58-0 59-6 59-5 
September... . 47-0 58-5 51-6 49-0 49-5 51-3 47-0 54-8 52-3 52-7 48-2 50:3 


Averages...} 52-6 50-6 52-0 52-8 52-8 51-0 52-6 52°9 52°7 52:8 | © 55-1 52-6 


ere ee ee eS wea i 
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Summary of temperature, precipitation and evaporation records at Coal- 
dale, Brooks, Strathmore and Ronalane, showing seasonal averages for April 
to September, inclusive. 


Mean Precipitation | Evaporation 


Station temperature |1l-year period] 8-year period 
ll-year period 1915-25 1918-25 
1915-25 
Degrees F. Inches Inches 
CL ae MnP R I ra, tia, Lui h id Meher dt A ode owe ot Foie 55-6 10-43 28-90 
Bes Sos ae Ee em EN Le Ein eich ods 8S eioderep oe cde. LAE phegel of ¥-S wks 56-6 8-32 27-70 
Ey NCEE Cr Re ask (ie etetcl Maite coer in als seein wisn slates 52-6 11-92 24 07 
Perak Ope eee ENT Tee. CRIA As cia, onan lee cee bth iele aia ee 57-0 8-31 


Records partly obtained at Vauxhall. 


REPORT ON DRAINAGE SURVEYS AND INVESTIGATIONS 


During the year 1925-26 drainage investigations were very largely con- 
fined to inspections and surveys of small schemes. The department, however, 
maintained supervision over the Waterhen Lake Drainage district and the 
McArthur Land Company’s project as well as over certain provincial drainage 
schemes, 


SMALL PROJECTS 


Drainage schemes of less than 1,280 acres in area may be carried out by 
private interests, under the provisions of the Dominion Drainage Regulations, 
provided the estimated cost thereof is less than $5,000. An amendment recently 
made to these regulations restricts the sale of any Dominion land thereby 
reclaimed to the owners of the adjoining lands. All applications are investi- 
gated by engineers of the department and if the schemes are determined to be 
desirable and feasible, surveys are made and suitable plans prepared. ‘The 
applicants are charged only with the cost of the plans. 

During the year 1925-26 considerable progress has been made with these 
small schemes. There are some thirty-nine projects in the Edmonton district 
and a lesser number in the Northern Alberta district in various stages of com- 
pletion, while new applications are continually being made to the department. 
Owing to excessive rainfall during the months of August and September a con- 
siderable amount of hay from these projects was spoiled, but it is estimated 
from 25,000 to 30,000 tons of feed were produced during the year on the small 
drainage projects in northern Alberta. 

A feature of this drainage development worthy of note, particularly through- 
out the more northerly sections of the province, is that where schemes have been 
carried out, roads have been greatly improved. 


PROVINCIAL DRAINAGE SCHEMES 


Before drainage may be undertaken under provincial drainage laws, it is 
necessary that authorization for the removal of the water be granted by this 
department. A number of schemes in the provinces of Alberta and Saskatche- 
wan have been authorized by this department in past years. Drainage dis- 
tricts were subsequently organized and the works constructed. 

By an amendment made recently to the Dominion Drainage Regulations 
it is now possible to sell to the adjoining owners at the rate of $1 per acre 
the reclaimed fractional quarter-sections of Dominion land included in pro- 
vincial drainage districts. This is a distinct advantage to the province, to the 
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Dominion and to the settlers as it allows the province to collect drainage taxes 
on this area, brings the land into use and enables the settlers to consolidate 
their holdings. 

The drainage works in connection with the Centre Moose Range project of 
the province of Saskatchewan have been completed, with the exception of a 
few culverts, at a cost of approximately $91,000. The East Moose Range 
project has been wholly completed at a cost of $40,200. The Naicam project is 
well under construction and to date approximately 80,000 cubic yards of earth 
have been excavated in the building of the canals. It is expected that the latter 
project will be completed next season. 

In these drainage districts there is a considerable area of Dominion land 
which, when satisfactorily reclaimed, will be sold to the province under the 
provisions of the Dominion Drainage Regulations at the rate of $1 per acre, 
for resale by the province for the benefit of the drainage districts generally. 


DOMINION PROJECTS 


The lessees of the Waterhen lake unwatered lands planted 105 acres to 
wheat but, owing to excessive rains in June, the yield was reduced very con- 
siderably. Oats were grown by some of the lessees and cut for green feed. 
Eleven hundred and eighty acres of the lake bed were ploughed and double 
disked for seeding in 1926. 

In 1923 a number of small plots were seeded to various cultivated grasses, 
fall rye, flax and miscellaneous crops. The grasses especially, timothy, western 
rye and brome, yield excellent crops and each succeeding season continued 
heavy yields. The fall rye located near the middle of the lake bed yielded a 
good crop in 1924. } ee | 

During this year the major portion of the Waterhen marsh consisting of 
3,388 acres, was leased to the owners of the adjoining lands for a period of ten 

ears. 
4 Meteorological records have been kept during the summer season of 1921- 
22 and 23, and for the whole year of 1924. Precipitation at Kinistino in inches 
during the open season of 1925 was as follows: April 1.34, May 1.19, June 
5.37, July 1.96, August 5.08, September 2.47 and October 0.89. 


Athabaska Drainage Project 


While surveys of this project were made several years ago, the final report 
was completed during the past year. The area included in the Athabaska 
project extends from Tawatinaw creek and the Athabaska river easterly to sec. 
23, tp. 67, rge. 19, W. 4th meridian, and from Pine creek northerly to the 
approximate divide between Pine creek and the Athabaska river. It, there- 
fore, includes the following three main drainage outlets:—Athabaska river, 
Tawatinaw and Pine creeks. 

The proposed system of drainage is to carry the surplus water directly to 
the Athabaska river wherever possible rather than to Pine creek, the capacity 
of which is limited. Over the greater part of the area, however, the drainage 
is forced by the topography to flow southerly to the extremity of the ridges 
where the ditches converge and lead through the natural water-courses to Pine 
creek. There are in all twenty main outlets or individual systems, three into 
the Athabaska river and the remainder into Pine creek. ‘The proposed system 
requires only that each quarter section be drained by the entrant without 
crossing property held by others. No laterals have been provided within the 
quarter sections to complete the drainage, all laterals shown on plans being 
for the purpose of reaching the lowest point on the boundary of quarter sections 
not touched by the main ditch or road ditches; or to reach the areas cut off by 
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ridges. ‘The improvement of Pine creek necessary to prevent increase of flood 
conditions would require only the removal of debris at several places and of 
silt and sand bars resulting from these obstructions. 

The total length of ditch required is approximately 192 miles, of which 167 
miles are of two foot bottom width. The remaining 25 miles of ditch will have 
bottom widths of three and four feet. 

The constructional cost of this project has been estimated as follows:— 


Right of way .. . SE ee Ie Ce Ne SiMe fo 2g $ 2,613 00 
Clearing and grubbing eee see ee eee! ac ea OB, 6,033 00 
cen rae keV MI TIC) ute, Ponte AHA. 215 ab ee ae Gals « 106,324 00 
Pati eataclOme AiG) OCpes Guahra «0. haa fue. Bier sype’a as) « aah wai wa 13,895 00 
Pine “Creek POLLO Verh CMit ane ere Retred tk tue syed ook Soi) «Reeds 5,000 00 
WOmereter pera iriprap: sc. 2. 5. cep es sald Cine tse tes dke dco Lake 3,350 00 
Engineering and contingencies PE a rye eS ety ae. eS 13,721796 

TESOL Sone, By Slee Eh i Ry Sg eb a $150,936 96 
ENGeampenentedslQU0*per Genter. wa eh ce eso e sh bos ae es 47,025.4 acres 
Area benefited 50 per cent . Ros AOE Tee eg dae Bhat vote (La sWinee ee 
Equivalent area benefited 100 per ‘cent .. .. See eee 47,862.0 
Most peraere ... st. a. peo 30.00 625.004) 

47,862 


In view of the desire of the settlers in this locality to have this scheme 
carried out, the province of Alberta will be furnished with full particulars of 
the investigation so that it will be in a position to decide whether the project 
should be undertaken as a provincial scheme. 
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CLASSIFIED LIST OF PUBLICATIONS 
WATER POWER 


The Reports pertaining to Water Power, published by the Dominion Water Power and 
Reclamation Service, with the exception of the Annual Reports, have been called Water 
Resources Papers, and have been numbered 1, 2, ete. 

Annual Reports previous to 1913 are included with the Annual Report of the Department 
of the Interior, and can be secured from the secretary of the department. 

Annual Reports for the fiscal years ended March 31, from 1913 to 1926, are available for 
distribution. That for 1924 is the first report combining the activities of the Water 
Power and Reclamation divisions of the Service. 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations, 
Bow river west of Calgary, by M. C. Hendry, chief engineer in charge of surveys. ‘This 
is a complete study of the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run-off and ice formation. Existing and possible power 
an cers developments, together with maps and plans are appended complete. Pub- 
ished 1914, 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power market. Maps, 
plans and all relevant rata are appended. Published 1915. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigations carried out to determine the possibility of lowering the level of 
Cedar lake and its effect in a general scheme for reclaiming the low-lying lands con- 
tiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out of print. 


Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by H. E. 
M. Kensit. It deals with the problem of power flor pumping water from the south 
Saskatchewan river for the supply of cities and towns in the central portion of south 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 
8S. 8. Scovil and J. T. Johnston, compiled for the Manitoba Public Utilities Commission. 
A general survey of the water-power situation in Manitoba, with all available general 
information and hydrometrie data published to date in condensed ee concerning the 
rivers in Manitoba. Published 1914. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of Dominion Water Power Branch, prepared for the guidance of field engineers of the 
Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. Published 
1915. Jimited edition. 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project, by 
T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 
Report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915. Out of print. 


Water Resources Paper No. 12—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale.- Part I is a brief descrip- 
tion of certain small western water-power developments. Part II gives an analysis of 
requirements and cost data for the farm power supply. Published 1915. Out of print. 


Water Resources Paper No. 13.—Report on the Coquitiam-Buntzen Hydro-Eiectrie Devel- 
opment. A complete description of the project and of the details of construction, with 
plans, diagrams and illustrations, by G. R. G. Conway. chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915, 
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CLASSIFIED LIST OF PUBLICATIONS—Continued 


Water Resources Paper No. 16.—Water Powers of Canada. A series of five pamphlets in 
one volume covering the water-power situation in Canada, prepared for distribution at 
the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, consulting 
engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. Acres, 
hydraulic engineer, Hydro-Electric Power Commission, Ontario; F. T. Kaelin, assistant 
chief engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, engineer, 
Nova Scotia Water Power Commission, Halifax, N.S. Published 1916. Out of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dominion 
Water Power Branch. Part I deals with progress of utilization, features in design, con- 
struction and operation specially applicable to Canada. Description of certain typical 
Canadian water-power developments. Part II analyses the uses, growth and future of 
electrical power in Canadian industry. Published 1916. Out of print. 


Water Resources Paper No. 20.—-Revort on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
H. E. M. Kensit. A detailed study of the industrial growth and future power require- 
ments of the district tributary to the Winnipeg River power sites. Published 1917. 
Out of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to 
January 1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory 
of the stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 


Water Resources Paper Noe. 33.—Directory of Central Electric Stations in Canada, to 
November 1, 1922. Comprises an analysis of the central electric station statistics and a 
directory of the stations. Published 1923. Price, 50 cents. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST, LAWRENCE RIVER, INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 


Water Resources Papers Nos. 29, 37, 45 and 52.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the Atlantic drainage south of the St. Law- 
rence river, including Nova Scotia, New Brunswick, and Prince Edward Island and 
southeastern Quebec, for the climatic years ending September 30, 1919, 1920; 1921, 1922; 
1923, 1924: and 1925, 1926, by K. H. Smith, district chief engineer. No. 52, :n course 
of preparation. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Papers Nos. 41 and 48.—Surface water supply of Canada. Reports on 
hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage in 
Quebec, for the climatic year ending September 30, 1923, and climatic years ending 
September 30, 1924 and 1925, by Leo G. Denis, district, chief engineer. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


‘Water Resources Papers Nos. 28, 34, 38, 42 and 49.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario, for the climatic years ending September 30, 1920, 1921, 1922, 1923, 
and 1924-25, by 8S. S. Seovil, district chief engineer. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada. 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a gazetteer 
of lakes and streams in Manitoba. 
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CLASSIFIED LIST OF PUBLICATIONS—Concluded 


Water Supply Bulletins Nos. 1 to 11.—Surface water supply of Canada. Reports on 
hydrometric surveys in Alberta and Saskatchewan from 1908 to September 30, 1919, by 
P. M. Sauder and A. L. Ford, chief hydrometric engineers, Reclamation Service. 

Water Resources Papers Nos. 31, 36, 40, 44, 46 and 59.—Surface water supply of 
Canada. Reports on hydrometric surveys covering the Arctic and western Hudson Bay 
drainage (and Mississippi drainage in Canada) in Alberta, Saskatchewan, Manitoba, 
extreme western Ontario and the Northwest Territories, for the climatic years ending 
September 30, 1920, 1921, 1922, 1923, 1924 and 1925, by C. H. Attwood and A. L. Ford, 
district engineers. Previous to 1919-1920 the surveys in Alberta and Saskatchewan 
ae carried on and the results published by the Reclamation Service, Department of 
ine Interior. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON - 
TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35, 39, 43, 47 and 51.— 
Surface water supply of Canada. Reports on hydrometric surveys eovering the Pacific 
drainage in British Columbia and the Yukon Territory from May, 1911, to September 30, 
1925. No. 1 is by P. A. Carson, chief engineer, the others by R. G. Swan and C. E. Webb, 
district chief engineers. No. 1 contains an outline of the history of the Railway Belt with 
special reference to its administrative, legal and physical problems in regard to water, 
and a gazetteer of the lakes and streams in British Columbia. 


MAP 


Water Powers of the Dominion of Canada, prepared in connection with the First World 
Power Conference, London, Eng., 1924. 


RECLAMATION 

Drainage Regulations. 

Irrigation Regulations. ; 

Annual Irrigation Reports.—1894 to 1911. Out of print. 

Annual Irrigation Reports.—Calendar years 1912 to 1915. 

Irrigation Surveys and Inspections Reports.—Fiscal vears 1915-16, 1916-17, 1917-18, 1918-19. 

Annual Report of the Reclamation Service.—1919-20, 1920-21, 1921-22, 1922-23. 

Annual Report of the Dominion Water Power and Reclamation Service.—1923-24, 1924-25, 
1925-26. 

Western Canada Irrigation Association Reports.—lst to 11th Convention, 1907 to 1917. 

International Irrigation Congress Report 1914. 

Bulletin No. 1.—Irrigation in Alberta and Saskatchewan. (Consisting of a Synopsis of the 
Trrigation Act and its Administration.) 

Bulletin No. 2.—Alfalfa Culture. 

Bulletin No. 3.—Climatic and Soil Conditions, C.P.R. lrigation Block. 

Bulletin No. 4.—Duty of Water Experiments and Farm Demonstration Work. 


Bulletin No. 5.—Farm Water Supply. 
Bulletin No. 6.—Irrigation Practice and Water Requirements for Crops in Alberta. 


Pamphlets: 

Address by Mr. 8. G. Porter—“ Practical Operation of Irrigation Works.”—Extract from 
W.C.LA. Report, 1924. 

Address by Dr. Rutherford—‘“Inter-dependence of Farm and City.’—Extract from 
W.C.L.A. Report, 1914. 

Address by Mr. Don. H. Bark—“ The Actual Problem that Confronts the Irrigator.”— 
Extract from W.C.1.A. Report, 1914. 

Address by Mr. Don. H. Bark—‘“ Practical Irrigation Hints for Alberta.”—Extract from 
W.C.I.A. Report, 1915. 

Address by Mr. Don. H. Bark—“ Alfalfa Growing.’—Extract from W.C.1.A. Report, 
1915 

“Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.EIC.). 
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Water Resources Papers, and Irrigation and Drainage Reports, 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 33, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 

Ottawa. 
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WATER POWER AND RECLAMATION 


INTRODUCTORY 


On August 1, 1926, Mr. 8. S. Scovil, Assistant Director of the Dominion 
Water Power and Reclamation Service, resigned to engage in private practice as 
consulting engineer and lien Ve Meek was promoted to fill the vacancy thus 
created. 


ORGANIZATION 


International Waterway Matters—The organization of the Dominion Water 


| Power and Reclamation Service in field and office is such as to facilitate the ready 


compilation and analysis of run-off and other hydrometric and hydraulic data 
on boundary waters end on waters flowing into boundary waters along the inter- 
national boundary between Canada and the United States. Because of its facili- 
ties the service hag been charged with the responsibility of securing such data 
and of making such studies as are necessary for an intelligent consideration of 
all matters affecting boundary waters, and of advising the minister with respect 
thereto. ¢ 


i 

Water-power—The water-power activities are both administrative and 
investigatory. The proprietary interest: of the Dominion in the water resources 
of Alberta, Saskatchewan and Manitoba, of the Northwest and Yukon Territories 
and of the Railway Belt in British Columbia gives rise to the necessity of admin- 
istering these resources in accordance with the Dominion Water Power Act and 
the Regulations thereunder, and places upon this service the responsibility of 
securing such fundamental engineering and economic data as will enable it to 
control properly the development, distribution and sale of hydro-electric energy. 

Throughout the rest of Canada the water-powers are vested in the provinces, 
and investigatory work is carried on in co-operation with the respective provin- 
cial authorities charged with the administration of these resources. The service 
also co-operates extensively with federal departments and commissions other than 
the Department of the Interior, making the services of its field engineering staff 
available to these organizations, when, in the interests of general economy and 
efficiency, it is desirable to do so. 

The co-operative water-power and hydrometric survey work is undertaken 
through district offices, each in charge of a district chief engineer, located as 
follows: British Columbia, at 739 Hastings Street west, Vancouver; Alberta and 
Saskatchewan, at Southam Chambers, Calgary: Mentone: at 706 Commercial 
Building, Winnipeg; Ontario, the local organization has headquarters at the 


Ottawa office of the service; Quebec, at 201 Inspector street, Montreal; The 


Maritime Provinces, at 193 Hollis street, Halifax. In every case the district 
offices are operated in the closest co-operation with the provincial offices engaged 
in the administration or use of water or water-power. 

In the Yukon and Northwest Territories the water-power resources are 
administered from Ottawa, and, in the case of the Yukon, through the Gold Com- 
missioner at Dawson. Investigatory work in the Yukon is handled through the 
British Columbia organization and in the Northwest Territories as the exigencies 
of the situation demand. 

The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff, through which systematic and continuous 
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stream measurement studies are carried on throughout the Dominion. The data 
secured by the hydrometric staff and through the co-operative efforts of the 
various provincial and other organizations are collated, analyzed and standard- 
ized at the head office of the service at Ottawa, with the result that there is 
already available in Ottawa both general and detailed information concerning 
the run-off and power possibilities of the more important power rivers through- 
out Canada. These data are constantly being revised as new or later informa- 
tion is received and are promptly available for reference to all interested in the 
utilization of the water-powers of the Dominion. 


Irrigation and Drainage——The surface waters in the provinces of Alberta, 
Saskatchewan, northern Manitoba and the Northwest Territories are administered 
by the federal Government under the Irrigation Act. All matters that affect the 
control of water supply generally, as well as the inspection and authorization of 
works for the use of water for domestic, municipal, industrial and irrigation pur- 
poses and the granting of license for such purposes are dealt with thereunder. 
Every endeavour is made to administer the water supply so that the greatest 


benefit may result to the public. The Commissioner of Irrigation at Calgary, 


Alberta, is responsible for all field administration. 

The Reclamation Act and Regulations having to do with the reclamation of 
lands by drainage are administered along similar lines. Any questions of drain- 
age affecting federal interests in the provinces of Manitoba and British Columbia 


to which the Irrigation Act does not apply, are dealt with through the agency — 


of the district chief engineers of this service in those provinces. Close co-opera- 
tion is at all times maintained with the provincial drainage authorities. 


PUBLICATIONS 


A list of the Annual Reports, Water Resources Papers and Reclamation 
Reports published to date will be found at the end of this report, and copies 
of those which are still in print will be sent on application to those interested, 
free of charge, except in the case of the Directory of Central Electric Stations 
in Canada, for which a charge of fifty cents is made. 

During the past year the Annual Report for the fiscal year 1924-25 and 
Water Resources Papers Nos. 46, 48, 49, 51 and 56 were published. The Annual 
Report for the fiscal year 1925-26 and Water Resources Paper No. 50 are now 
in press. Bulletins were issued dealing with Hydro-Electric Progress in Canada 
during 1926 and the Water Power Resources of Canada as at March 1, 1927. 


levaaetie Th 
INTERNATIONAL WATERWAY MATTERS 


During the year International Waterway problems continued to receive 
close consideration, and appropriate action was taken from time to time in con- 
nection with the various matters arising. 

In October, following an exchange of correspondence with the United States 
Government, the International Niagara Board of Control was enlarged and 
made responsible for the determination as to how the scenic beauty of Niagara 
falls and rapids can best be maintained and by what means and to what extent 
the impairment thereof by erosion or otherwise can be overcome, and, con- 
sistent with the preservation of the scenic beauty of the falls and river, for 
the determination of what quantity of water might be diverted from the river 
for power purposes. Since its appointment the board has been systematically 
engaged in the compilation and study of the basic data upon which its con- 
clusions must necessarily be founded. While some considerable time must 
elapse before the board will be in a position to formulate its views, a great 
proportion of the preliminary work is well under way. 

The suit between the complainant States of Wisconsin, Minnesota, Penn- 
sylvania and Ohio vs. the Chicago Sanitary District, before the United States 
Supreme Court, in reference to the diversion of water from the Great Lakes 
System to the Mississippi watershed, involves legal principles of the very highest 
importance to Canada, and its progress is being followed with the utmost care, 
in order that the effect on Canadian interests of whatever decision is reached 
may be fully appreciated and that any necessary action may be taken to pro- 
tect those interests. 

Following the execution of the Lake of the Woods Convention between 
Canada and the United States on February 24, 1925, a number of the pro- 
visions embodied therein are now involving the attention of the department. 
One of these provisions calls for the establishment and maintenance of an 
International Lake of the Woods Control Board, composed of two engineers, 
one appointed by the Government of Canada and one by the Government of 
the United States, from their respective public services. Whenever the level 
of the lake rises above elevation 1061 or falls below elevation 1056 sea-level 
datum, the rate of total discharge of the water from the lake shall be subject 
to the approval of this board. The International Board is designed to work 
in conjunction with a Canadian Lake of the Woods Control Board also pro- 
vided for by the convention, composed of engineers and responsible for the 
regulation and control of the outflow of the waters of lake of the Woods when 
between the above named elevations. 

The International Board was formally constituted in October last, the 
Director of this service being appointed as member for Canada. The Inter- 
national Board has not, as yet, found it necessary to exercise its functions as 
the lake has been maintained well within the treaty limitations by the Cana- 
- dian board. The preparation of the final plans showing the reconstruction of 
the Norman dam and the enlargement of the western outlet of the lake of the 
Woods, in conformity with the requirements of the convention, is under way for 
formal submission to an approval by the International Board. 

Incorporated in the Lake of the Woods Convention is the Rainy Lake 
Reference to the International Joint Commission, which has to do with the 
provision of storage in Rainy taxe and in the boundary waters above, and 
with the development of power in connection therewith. Intensive field and 
office investigatory work in connection with this Reference has been under way 
during the year and excellent progress has been made. These investigations 
will be continued during the forthcoming season. 
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Other international waterway issues have been raised such as those in con- | 


nection with the Columbia River reclamation project in the United States and its 
effect on the Pend d’Oreille river in British Columbia; the Kootenay Flats 
reclamation project on the Kootenay river where it crosses the boundary in 
British Columbia; the problem of flooding on the Roseau river due to construction 
of drainage works on the United States side of the border; the alleged pollution 
of boundary waters on the Similkameen and Moyie rivers in British Columbia; 
and the alleged harmful effects on lake levels of dredging operations in the St. 
Clair and Niagara rivers. 

The various international waterway boards have functioned as _ usual 
throughout the year. 

In accordance with the rulings of the International Joint Commission made 
on October 4, 1921, in conformity with the Boundary Waters Treaty of 1909, the 
measurement and apportionment of the stream flow in the St. Mary and Milk 
rivers and their tributaries in the province of Alberta and Saskatchewan and in 
the state of Montana, were continued throughout the past year by an engineer 
of this service, in co-operation with an engineer of the United States Reclama- 
tion Service. The report covering the year’s operation has been prepared and 
submitted to the commission for review upon the occasion of its regular semi- 
annual meeting in April. 

In the face of the abnormally low water conditions with which it has been 
confronted, the policy of the International Lake Superior Board of Control has 
been to conserve the Lake Superior inflow, in so far as possible, and at the same 
time keep in mind the overall interests of navigation by releasing any water 
which might, in the light of all circumstances, be spared for the betterment of 
navigable conditions in the channels below. The precipitation records available 


for the first half of 1926 indicate that the rainfall in the Superior basin was 


still deficient and that there was at that time little prospect of any material 
increase into lake Superior during the summer. Beginning with the month of 
June, however, the precipitation records showed a marked improvement and 
for each month to the end of the navigation season, the precipitation was some- 
what greater than the mean of the period 1872 to 1925. As a result of the better- 
ment in precipitation, the lake levels are showing a gradual improvement. 

The International Niagara Board of Control has continued its close regula- 
tion of the diversions from Niagara river for power purposes as permitted by 
Article V of the Boundary Waters Treaty. Continuous records of the with- 
drawal of water by all power stations on both sides of the river are obtained 
by the board and the control exercised is such as to ensure that the limits of 
diversion set forth in the treaty are not exceeded. 

Conditions obtaining with respect to the submerged weir in the South Sault 
channel of the St. Lawrence river, and the regulation of flow through the Massena 
canal were subject to the supervision of the International Massena Board of 
Control throughout the year, in accordance with the order of the International 
Joint Commission dated December 6, 1922. No abnormal conditions developed 
during the year. The reconstruction work along the Cornwall canal which has 
been under way in accordance with the terms and conditions of the agreement 
entered into between the St. Lawrence River Power Company and His Majesty, 
as represented by the Dominion Department of Railways and Canals, which 
agreement had received the endorsement of the Board of Control, has been com- 
pleted and has received the board’s approval. 

The International St. Croix River Board of Control continued to exercise 
its supervision over the discharge of the St. Croix river past the Grand Falls 
dam in accordance with the orders of the International Joint Commission dated 
November 9, 1915, and October 3, 1928. No abnormal conditions developed 
during the year and the systematic records obtained by the board indicate that 
a satisfactory flow of water has been maintained in the river below the dam for 
the benefit of power users and for the supply of water for the fishways. 
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WATER-POWER 
LAKE OF THE WOODS CONTROL BOARD 


The Lake of the Woods Control Board was, as in previous years, responsible 
for the regulation of the levels and outflow of lake of the Woods. 

This regulation embraces, among other things, the continuous collection of 
hydrological data relating to the watershed, and in this connection the board 
was, as previously, indebted to the Department of Public Works for run-off 
records on Rainy and Namakan lakes, and to the Dominion Meteorological 
Service and the United States Meteorological Service for precipitation records 
at numerous stations throughout the watershed. Lake of the Woods level was 
at elevation 1059.65 on April 1, 1926, and as the precipitation over the water- 
shed throughout the year was above normal it was necessary to maintain com- 
paratively high outflow throughout the year in order to keep the level of the lake 
below the upper storage limit. 

The reconstruction of the Norman dam was completed in the month of May 
and with the installation of a second stoplog winch for the sluices in the southern 
end of the dam proper and efficient control of level and outflow, in accord with 
treaty stipulations with the Government of the United States, will be possible 
and protection will be assured for the domestic water supply and power require- 
ments of Winnipeg, Kenora, and the surrounding districts. 


On February 21, 1927, the following Orders in Council affecting the board 
were passed :— 

P.C. 248 Order in Council authorizing the appointment of Mr. T. H. Hogg, — 
Chief Hydraulic Engineer of the Hydro-Electric Power Commission of Ontario, 
as an alternative member of the Lake of the Woods Control Board with Mr. 
HaGiyAcres- 


P.C. 249 Order in Council authorizing the Lake of the Woods Control Board 
to gather and co-ordinate through existing governmental agencies, all informa- 
tion necessary to a consideration of the Rainy Lake Reference and to make such 
recommendations as it may consider advisable for the protection of Canadian 
interests in the international matters at issue. 


WATER-POWER REGULATIONS AND LEGAL RESEARCH 


The Dominion Water-Power Regulations have not been amended during the 
past year and no new rights have been granted under them. 

The study of Dominion and provincial legislation and jurisprudence relating 
to the uses of water has been continued, more particularly as these bear upon 
water-power administration. The work in this connection during the past year 
was confined chiefly to the water-power laws of Ontario and Quebec and has 
proved of value in many of the questions with which this service has to deal. 

In connection with the administration of international boundary waters, a 
study of the treaty provisions governing their use for power and other purposes 
is being made and a large amount of material bearing upon this subject has been 
examined and collated. 
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BRITISH COLUMBIA ADMINISTRATION 


Since 1912 the waters in the Railway Belt of British Columbia which, 
together with the ungranted Crown lands therein, belong to the Dominion, have 
been administered by the province under the provincial water acts, as provided 
by the Railway Belt Water Act. Water privileges granted by the province in 
the Railway Belt are examined in this department for the due protection! tof 
Dominion interests, and rights in Dominion lands required in the exercise of these 
privileges are granted as required. 

The Railway Belt Water Act was amended in 1926 to make the most recent 
provincial water acts applicable to the Railway Belt, to quiet any titles to water 
rights previously granted by the province as to which doubts might arise and 
to make clear the rights of the Dominion with regard to the protection of 
Dominion interests. Some further changes in the Act to meet the wishes of the 
provincial authorities are proposed, and it is expected that these will shortly 
be enacted. 

The examination of water records appurtenant to Indian reserves Aintaitah: 
out the province, and the preparation of evidence in support of Indian claims 
to water rights, have been continued by the local engineering staff of this ser- 
vice and is now almost completed, as practically all the Indian claims have been 
dealt with by the Board of Investigation under the Water Act, and licenses 
issued in place of the former records. 


ENGINEERING CO-OPERATION WITH INDIAN DEPARTMENT 


At the request of the Indian Department, the District Chief Engineer at 
Winnipeg prepared reports on the improvement of the water supply systems at 
the Sioux Lookout Indian school] in Ontario and at the Fort Alexander Indian 
school on lake Winnipeg. This is referred to more fully in the report of the 
District Chief Engineer for Manitoba. 

The local engineering staff of the service in British Columbia has also con-~ 
ducted a number of investigations on behalf of the Department of Indian Affairs 
for the improvement of irrigation conditions on Indian reserves and to provide 
increased amenities for the Indians, and a considerable amount of construction 
has been carried out under the supervision of these local officers, in particular 
a pumping irrigation plant at Kamloops industrial school, a water supply sys- 
tem for the village of Bella Coola and an electric lighting system for the village 
at Squirrel Cove. These matters are discussed more fully in the report of the 
District Chief Engineer for British Columbia. 


WATER RESOURCES INDEX INVENTORY 


The Index Inventory system for recording and collating the water resources 
data of the Dominion has been in actual use for a number of years and has pro- 
vided a most efficient method for the referencing, analysis, standardization and 
filing of all data relating to the subject of water resources. A detailed descrip- 
tion of the system has appeared in the Annual Report for 1916-17 and in the 
combined reports for the years 1917-18-19. 

The system has been applied to practically all phases of the work carried 
on by the service, among the more outstanding of which may be mentioned the 
complete census of developed water-power, the analysis of central electric station 
activities, undeveloped water-power resources, stream measurement activities 
and storage investigations. 
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This work has been largely carried on in co-operation with provincial organ- 
izations, notably the Hydro-Electric Power Commission of Ontario, the Quebec 
Streams Commission, the British Columbia Water Rights Branch, the Nova 
Scotia Power Commission and the New Brunswick Electric Power Commission. 
The data compiled are being vontinually revised in avcordance with the most 
up-to-date information and, resulting from a number of years of effort, a very 
large amount of information in standardized form is now available. 


WATER-POWER RESOURCES OF CANADA 


The steady consistent growth of hydraulic installation emphasizes the neces- 
sity and importance of an annual inventory of our water-power resources in 
order that accurate information as to the total available and developed water- 
power of the country may be available. 

By the end of the year 1926 Canada’s hydraulic installation reached a total 
of 4,556,266 h.-p., of which 265,838 h.-p. was installed during that year. While 
the addition for 1926 was substantial, it falls far short of indicating actual con- 
structional activities as projects under way, a number of which are nearing com- 
pletion, will ultimately add to the Dominion’s total more than 1,700,000 h.-p., 
while others in active prospect indicate a further addition of 1,000,000 h.-p. 
As the capital investment due to these developments under construction and in 
prospect is estimated at approximately $270,000,000, regardless of the extra 
capital required in the application of their power output, some idea is gained of 
the stimulus which will be given industry by their completion. 

Complete information regarding Canada’s great water-power resources is 
not yet available but all existing stream-flow and power data from federal, pro- 
vincial and private sources have been systematically collated, analysed and co- 
ordinated with the object of presenting a dependable estimate of available power 
based on uniform methods of computation and arrangement. 


BASIS OF COMPUTATION 


The figures for available water-power listed in table 1 are based upon rapids, 
falls and power sites of which the actual existent drop or the head possible of 
concentration, is definitely established or at least well authenticated. Many 
rapids and falls of greater or lesser power capacity are scattered on rivers and 
streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken 
and completed. This is particularly true in the relatively unexplored northern 
districts. Nor is any consideration given to the power concentrations which are 
feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points as 
definite studies have been carried out and the results made matters of record. 

In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minimum water-power possibilities of the 
Dominion. 

The power estimates have been calculated on the basis of 24-hour power at 
80 per cent efficiency for conditions of “Ordinary Minimum Flow” and “Ordinary 
Six Months Flow”. The “Ordinary Minimum Flow” is based on the averages 
of the flows for the two lowest periods of seven consecutive days in each year, 
over the period for which records are available. The “Ordinary Six Months 
Flow” is based upon the continuous power indicated by the flow of the stream 
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for six months in the year. The actual method to determine this flow 's to 
arrange the month of each year according to the day of the lowest flow in each. 
The lowest of the six high months is taken as the basic month. The average 
flow of the lowest seven consecutive days in this month determines the ordinary 
six-months flow for that year. The average of such figures for all years in the 
period for which data are available is the ordinary month’s flow used in the 
calculation. 

Estimates of power on the basis of ordinary six-months flow are made upon 
the assumption that it is good commercial practice to develop wheel installation 
up to an amount, the continued operation of which can be assured during six 
months of the year, with the deficiency in power during the remainder of the 
year provided from storage not yet created or by the installation of fuel power 
plants as auxiliaries. The correctness or otherwise of this assumption for any 
particular site can only be definitely settled by careful consideration of all 
circumstances and conditions pertinent to its development. ‘The method, how- 
ever, enables a fairly satisfactory over-all estimate of the maximum hydraulic 
power available to be made as distinctive from the estimated ordinary minimum 
power available. 


AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada, from all sources and within 
the limitations outlined, is 18,255,000 h.-p. for conditions of ordinary minimum 
flow and 32,076,000 h.-p. ordinarily available for six months of the year. 

It is believed that these are conservative estimates since an analysis of the 
water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as to 
stream-flow, gives an average machine installation 30 per cent greater than the 
ordinary six-months flow power. Applying this, the figures quoted above, there- 
fore, indicate that the present recorded water-power resources of the Dominion 
will permit of a turbine installation of 41,700,000 h.-p. 

The total installation to date in water wheels and turbines throughout the 
Dominion is 4,556,266 h.-p. In other words the present turbine installation 
represents less than 11 per cent of the recorded water-power resources. 


CURRENT PROGRESS IN DEVELOPMENT 


A year of widespread activity in the field of hydro-electric and water- 
power development in Canada is again evident from the following review pre- 
pared by this service. While the total additional installation throughout the 
Dominion did not reach the record figure of the preceding year, it was never- 
theless substantial, being just slightly under 266,000 h.-p., which brings the total 
installation in Canada to 4,556,000 h.-p. 

In the review of activities by provinces, which follows, it will be noted that 
Quebec took the lead in 1926 with 168,000 h.-p., followed by British Columbia 
with 45,800 h.-p., Manitoba with 43,200 h.-p., Ontario with 5,700 h.-p., New 
Brunswick with 2,600 h.-p., and a small addition in Nova Scotia. The small 
addition in Ontario is largely attributable to the completion, in 1925, of a very 
large program of construction which had extended over several years and as a 
result a certain period of time must elapse before new projects commence to add 
their quota to the provinces’ total. The outstanding achievement of the year 
was undoubtedly the work accomplished by the Gatineau Power Company in 
the virtual completion of its two plants on the Gatineau river at Chelsea, P.Q. 
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and Farmers rapids, P.Q., and the initiation of construction at Paugan falls, 
P.Q., these three plants having a tota! designed capacity of 530,000 h.-p. Other 
works of magnitude were carried out by the Powell River Company and the 
West Kootenay Power and Light Company in British Columbia; the Manitoba 
Power Company and the city of Winnipeg in Manitoba, the Ontario Hydro- 
Electric Power Commission and the Quinte and Trent Valley Power Company 
in Ontario; the Duke-Price Power Company, the North Shore Power Company, 
the Canadian International Paper Company and the Ontario Paper Company 
in Quebec, while in New Brunswick work was commenced by the St. John River 
Power Company at Grand Falls on the St. John river. 


British Columbia.—The total increase of 45,860 h.-p. in the installation in 
British Columbia was contributed by the West Kootenay Light and Power Com- 
pany at Lower Bonnington Falls and the Powell River Company in its plant at 
Powell River. 

The West Kootenay Cent and Power Company completed its 60,000-hp. 
plant at Lower Bonnington falls on the Kootenay river by the addition of the 
third unit of 20,000 h.-p. Preliminary work was also carried out by the same 
company in connection with a new development of 60,000 h.-p. at South Slocan. 
This work will be actively prosecuted during 1927. 

The Powell River Company completed an extensive program of construc- 
tion in connection with its pulp and paper mill and power plant at Powell River 
on the lower coast. In addition to replacing some of the old generating 
machinery with new, a new hydro-electric unit of 18,500 h.-p. was installed, 
together with two 6,180- hp. units direct connected to pulp grinders, making 
in all an addition of 25,860 h.-p. 

The British Golumbia Electric Railway Company completed the Alouette 
dam and spillway early in the year and the resulting water storage proved of 
the greatest benefit during the low-water season of 1926 in augmenting the 
supply at the Stave Falls power station. The construction of the 12,500-hp. 
Alouette power station is being proceeded with, and is to be completed in 1927. 
In connection with the Bridge River project, the company carried on engineer- 
ing investigations and at the site of the power station on Seton lake, extensive 
work was done in the preparation of camp buildings, tracks and material 
yards. It is anticipated that a contract for the main tunnel, 14,000 feet in 
length will be awarded by midsummer of 1927. This project is designed for 
an initial capacity of 54,000 h.-p. and may ultimately reach a total of from 
550,000 to 700,000 h.-p. At Jordan river on Vancouver island the company 
raised its storage dam eight feet and has commenced the construction of a new 
flume of larger capacity than the one now in use. 

Among rivers on which hydro-electric projects have been under investiga- 
tion may be mentioned the Campbell, Shuswap, Cheakamus, Upper Columbia 
and Kettle. 


Alberta—In Alberta, although no new installations were added during the 
year, the Calgary Power Company extended its transmission system south a 
distance of 35 miles to serve the town of High River and a further extension 
of 12 miles to the town of Blackie. Power will be supplied from the company’s 
plants on the Bow river at Seebe. 


Manitoba.—In Manitoba additions totalling 43,200 h.-p. were made to the 
plants of the city of Winnipeg and the Manitoba Power Company. 

The city of Winnipeg added units 15 and 16 to its station at Point du Bois 
on the Winnipeg river. These units which are each of a capacity of 7,600 h.-p. 
complete the installation of the Point du Bois station which now has a capacity 
of 109,000 h.-p. 
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At the Great Falls plant of the Manitoba Power Company on the Winni- 
peg river, unit number three of 28,000-hp. capacity was added bringing this 
station to a total of 84,000 h.-p. A contract for the fourth unit also of 28,000- 
hp. capacity has recently been let for installation in 1927. In addition to this 
new power installation the company has completed the structures appurtenant 
to the power station which will permit raising the forebay level to secure the 
full designed head. A steel tower 110,000 volt, transmission line was also built 
from Great Falls to the mill of the Manitoba Paper Company near Fort Alex- 
ander. This line will eventually form part of a new transmission line from the 
Great Falls plant to Winnipeg. It is also proposed to build a line from Great 
Falls to the Rice Lake mining district which lies to the northeast. 


To provide for its further needs when the Point du Bois plant is fully 
loaded the city of Winnipeg has entered into a ten-year contract with the 
Manitoba Power Company where the company will supply the city with a 
block of power starting with 10,000 h.-p. in 1928 and reaching a maximum 
of 30,000 h.-p. two years later, the price to be $17.50 per year per horse-power 
maximum demand. 

During the year the Manitoba Power Commission added to its system by 
the construction of a line from Portage la Prairie to High Bluff, a distance of 
84 miles. : 


Ontario—The new installation in Ontario during 1926 was comparatively 
small amounting to 5,746 h.-p. but other works which are under construction 
or in early prospect will add considerably to the provincial total. 

The Ontario Hydro-Electric Power Commission brought to completion at 
the close of 1925 its two large stations, the Queenston, on the Niagara river, 
with 550,000 h.-p. and the Cameron Falls, on the Nipigon river, with 75,000 
h.-p. The Queenston station is now fully loaded and for the further supply 
of the Niagara system the commission has entered into a contract with the 
Gatineau Power Company for a block of from 230,000 to 260,000 h.-p., delivery 
to commence in 1928. This power will be supplied from stations now under 
construction on the Gatineau river in the province of Quebec and the energy 
will be carried over a high tension transmission line from the plants direct to 
Toronto. Surveys for the line are practically completed and construction will 
commence during 1927. On the Nipigon river the commission has commenced 
the construction of a new plant of 54,000-hp. capacity at Alexander Landing, 
a short distance below the Cameron Falls station. Power from this new 
station will feed the Thunder Bay system and supply the growing market in 
the Port Arthur and Fort William district. In the Georgian Bay system the 
commission completed the construction of a plant of 1,550-h.p. capacity at 
Hanna chute on the South Muskoka river a short distance above and connected 
with the South Falls station. 

In the Trent valley the Quinte and Trent Valley Power Company com- 
pleted two developments, one at Campbellford with 1,100 h.-p. and the second at 
Frankford with 2,980 h.-p., the power being used in those localities. 

In Northern Ontario the Abitibi Power and Paper Company completed the 
transmission line from its 48,000-hp. plant at Island Falls on the Abitibi river to 
the mills at Iroquois falls, and energy was delivered during the year. The town 
of Cochrane is also served from this line. A short distance to the west the Spruce 
Falls Company commenced the construction of a development at Smoky falls on 
the Mattagami river which will probably have an installation of 70,000 h.-p. and 
will supply energy to the company’s pulp and paper mills in the district. 

In the extreme westerly part of the province the Keewatin Power Company 
completed its 17,000-hp. development at the western outlet of the lake of the 
Woods. In the same district the Backus Brooks Company commenced the con- 
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struction of three developments on the Seine river which will have a total capa- 
city of 37,620 h.-p. Two of these plants are well advanced and all are to be 
completed during 1927. The power will be transmitted to Fort Frances for 
use in the pulp and paper mills at that place. 


Quebec.—Water-power activities in Quebec province continued on a large 
scale during 1926 and, while the total of some 168,000 h.-p. actually placed in 
operation fell short of that of the record year 1925, developments now under 
construction represent a future addition of more than 1,400,000 h.-p., which 
indicates that progress has not slackened. 


The hydro-electric activities of the Canadian International Paper Com- 
pany in the Hull district are outstanding among the year’s developments. The 
company started construction of a large electrically driven pulp and paper 
mill at Gatineau, Quebec, a short distance east of Hull, and through its sub- 
sidiary, the Gatineau Power Company, of three important hydro-electric 
developments on the Gatineau river, namely, 120,000 h.-p. at Farmer’s Rapids, 
170,000 h.-p. at Chelsea, and 240,000 h.-p. at Paugan Falls. The first two 
plants are practically completed, the first unit being placed in operation at 
the beginning of 1927,-while work on the Paugan plant has been recently com- 
menced. These plants are to supply the company’s pulp and paper mill and, 
as previously mentioned, a large block is to go to the Niagara system of the 
Ontario Hydro-Electric Power Commission. This company is also taking an 
active part in the construction of the Baskatong storage reservoir on the 
Gatineau river under the direction of the Quebec Streams Commission. 


In the Lake St. John district the Duke-Price Power Company has added 
two units of 45,000 h.-p. each to the Ile Malgne development on the Saguenay 
river; the present installation now totals 450,000 h.-p. while the ultimate 
capacity is to be 540,000 h.-p. Preliminary construction is being continued 
on the 800,000-hp. development of the Aluminum Company of Canada at 
Chute-a-Caron on the Saguenay. A very notable feature of this district has 
been the establishment of new industries attracted by the remarkable power 
facilities offered by these most advantageous sites. The Aluminum Company 
is already operating its reduction works at the new town of Arvida, while a 
number of large pulp and paper mills and a $12,000,000 electro-metallurgical 
plant are either under construction or projected. The construction of a 168,000- 
volt transmission line is well under way to connect the Duke-Price Power plant 
with the Shawinigan system at Quebec city. 


The Shawinigan Water and Power Company through its subsidiary the 
North Shore Power Company, placed in operation a new development of 
22,200 h.-p. at St. Narcisse on the Bastican river, replacing a 1,600-hp. installa- 
tion reputed to be the first in the British Empire to supply energy over long- 
distance transmission. 


Other hydraulic installations placed in operation during the year include 
a 16,800-hp. addition to the Kipawa plant of the Canadian International Paper 
Company; the addition of 800 h.-p. to the Pont Rouge plant of the Donna- 
conna Paper Company; a 2,000-hp. addition to the Electric Reduction Com- 
pany’s plant at Buckingham; a new development of 515 h.-p. on the Little 
Blanche river by the Papineauville Lumber Company and a 72-hp. plant at 
Mastai in connection with hospital work. 

A fifty-mile transmission line has just been completed from the Quinze 
power plant of the Canada Northern Power Company to supply the Rouyn 
mining field of northern Quebec. A fairly extensive rural electric supply 
system has also been completed on the island of Orleans by the Montmorency 
. Electric Company, the energy being secured from the Quebec Power Company. 
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The Ontario Paper Company has under construction a 40,000-hp. develop- 
-ment on the Outardes river and installed a unit of 1,300 h.-p. during 1926 to 
supply power for construction purposes. 

At St. Alban on the Ste. Anne-de-la-Pérade river the Shawinigan Water 
and Power Company has started the construction of a 4,000-hp. development 
which replaces an older installation of 750 h.-p. at that place. 

The town of Coaticook has almost completed a 2,000-hp. plant within the 
town on the Coaticook river replacing four smaller installations which aggre- 
gated 570 h.-p. 

In the Laurentian district north of Montreal the Quebec Southern Power 
Corporation has acquired the St. Jerome municipal plant and is increasing the 
installation of its Rawdon plant from 300 h.-p. to 2,500 h.-p., the ultimate 
installation to be 7,500 h.-p. The corporation has also added 100 miles of 
transmission lines to its system, which now totals 270 miles. 

Other additions which are practically completed include improvements to 
the Montreal Cotton Company’s plant at Valleyfield to increase its capacity 
to 12,000 h.-p. and 1,200 h.-p. added to the Paton woollen mill at Sherbrooke. 

Projects which are under active consideration include a 65,000-hp. develop- 
ment on the Prairie river near Montreal by the Power Corporation of Canada, 
a 50,000-hp. development at Spicer Fall on the St. Francois river by the 
Southern Canada Power Company, a new or additional installation of from 
4,000 to 9,000 h.-p. by the Donnacona Paper Company on the Jacques Cartier 
river; the development of 3,000 h.-p. at the Westbury site on the St. Francois 
river by the city of Sherbrooke; a 40,000-hp. plant at Mountain Fall on the 
Rouge river by the Canadian International Paper Company; 16,000 h.-p. on 
Mille Isles river near Terrebonne to supply a pulp mill; a 50,000-hp. addition 
to the Ottawa River Power Company’s plant at Bryson on the Ottawa river; 
the distant possibility of a 10,000 to-20,000-hp. plant on Mistassini river in 
connection with the Mistassini Pulp and Power Company’s paper mill, which 
for the present, may be supplied with power from the Duke-Price Power Com- 
pany; and a possible development of several thousand horse-power from Ste. 
Ursule falls on the Maskinonge river. 

The Quebec Streams Commission continued its beneficial work which so 
enhances and encourages water-power development throughout the province. 
The commission now has extensive storage reservoirs in operation on the St. 
Maurice and the St. Francois rivers, Kenogami lake, Ste. Anne-de-Beaupré 
and Métis rivers, all of which are at present reported filled to capacity, the 
various plants affected being assured of an ample supply of water during the 
winter of 1926-27. The commission now has under its supervision the construc- 
tion of the Baskatong reservoir on the Gatineau river, expected to be com- 
pleted before the end of the winter season, this includes Baskatong lake and is 
to have a capacity of ninety-four, billion cubic feet to regulate the flow to 8,000 
cubic feet per second. The existing storage system on the North river com- 
prising three lakes was also recently taken over by the commission with the 
intention of improving the same in the near future. Further studies were made 
of the Mekinac storage on the lower St. Maurice including additional borings 
and it has now been decided to proceed with construction this spring at a cost 
of some $600,000. Other work includes storage surveys on the Batiscan River 
basin; a summary investigation of the Megiscan watershed for power and 
storage, a power site investigation on Rimouski river and a storage reservoir 
survey on Sud river. 


New Brunswick.---The net increase of 2,600 h.-p. in the total installation 
in New Brunswick was accounted for in the plant of the Maine and New 
Brunswick Electrical Power Company at Aroostook Falls on the Aroostook 
river. This was occasioned by the replacement of a unit in the plant by one , 
of larger capacity. 
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Of outstanding importance was the initiation of work at Grand Falls on 
the St. John river. At this site, which is the largest in the Maritime Provinces, 
actual development was commenced during the month of August by the St. 
John River bower Company. The scheme calls for an initial installation of 
60,000 h.-p. in three units of 20,000 h.-p. each and involves the erection of a 
dam just above the falls, a tunnel through the rock under the town and a 
power-house in the lower basin which will operate under a head of 130 feet. 
The power will be used principally in news print mills to be erected by the 
New Brunswick International Paper Company and the Fraser Companies 
Limited. In addition a block of power has been reserved for the New Bruns- 
wick Electric Power Commission. 

The New Brunswick Electric Power Commission has built a new concrete 
dam at loch Alva in connection with its Musquash development. In connection 
also with the Musquash system a transmission line was built from Moncton 
to Shediac and another line of 35 miles is about to be built to Blacks Harbour. 
The commission is at present carrying out an investigation of the power site 
known as Meductic Falls on the St. John river about forty miles above Fred- 
ericton. 

The Bathurst Company Limited has made investigations on the Nipisiguit 
river with respect to both power and storage which may ultimately result in 
the development of some 40,000 h.-p. for use in the company’s pulp and paper 
mills. 


Nova Scotia—In Nova Scotia the Nova Scotia Power Commission has 
added a unit of 300 h.-p. to its Mushamush development and is negotiating 
with the town of Mahone to take over the town’s plant. The commission is 
building two new storage dams on the East River Sheet Harbour and is co-oper- 
ating with the Pictou County Board in the construction of a transmission line 
from Stellarton to serve the communities of Eureka and Hopewell. 

On Mulgrave brook a small plant of 75 h.-p. was put into operation to 
serve the needs of the town of Mulgrave. 

The Digby County Power Board has under construction a hydro-electric 
plant of 330 h.-p. at the upper falls on the Sissiboo river from which a trans- 
mission line of 32 miles will deliver power to the towns of Weymouth, Digby 
and Smith’s Cove. 

Prospective developments in the province include the Sandy Lake stage 
of the St. Margaret Bay development for the Nova Scotia Power Commission 
to meet the growing load in Halifax; a development on the Medway river by 
the commission for the initial supply of about 2,500 h.-p. to the Scott Paper 
Company for a ground wood mill; a development of 3,000 h.-p. at Avon River 
Falls, for the Avon River Power Company and a further development on the 
west branch of the Tusket river to supply the town of Yarmouth. 

Investigations have also been made of the power possibilities of the Gas- 
pereau river which will yield some 9,000 h.-p. and the St. Croix river which has 
a capacity of from 4,000 to 5,000 continuous h.-p. 


UTILIZATION OF DEVELOPED WATER-POWER 


A study of the uses to which the 4,556,266 h.-p., the present hydraulic 
installation of Canada, are apportioned, is shown in table 2 and serves to 
emphasize the comment already made on the growing importance of the dis- 
tribution of hydro-electricity through the medium of central electric stations, 
3,685,428 h.-p. or 80-9 per cent of the total being installed for that purpose. 

Pulp and paper mills maintain a hydraulic installation of 526,731 h.-p. or 
11-6 per cent of the total and in addition are very large purchasers of hydro- 
electricity from the central stations referred to in the previous paragraph. It 
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is estimated that the electrical output from approximately 425,000 h.-p. of 
the central station installation is so purchased, giving a total utilization of hydro- 
electricity for the manufacture of pulp and paper of over 951,000 h.-p. 

General industrial enterprises such as electro-chemical reduction, lumber 
manufacturing, flour milling, grain grinding, water pumping, etc., employ 344,107 
h.-p. or 7:5 per cent of the total. 

Column 7 of table 2 shows the total hydraulic installation per 1,000 of 
population and when it is realized that commercial prosperity is ‘largely 
dependent upon increasing the output of the workers through the greater use 
of mechanical power Canada’s high average of 485 h.-p. per 1,000 of population, 
which places her among the leading nations of the world in per capita utilization 
of water-power, assumes its true proportions. 


Water-Power in the Central Electric Station Industry—Canada’s central 
electric station industry, the generation or distribution of electrical energy for 
public use, has attained record proportions because of the wide distribution and 
accessibility of her abundant water-powers. 

The close inter-connection of water-power and the central station industry 
is evidenced by the fact stated in the discussion of table 2 that almost 81 per 
cent of Canada’s total hydraulic installation is installed for public distribution. 
As the percentage of hydraulic development for central station use is increasing 
from year to year the electrical output of hydraulic central stations has shown 
a corresponding increase over the output of those stations using fuel as a source 
of primary power until during the year 1925, the last for which definite figures 
of output are available, over 98-3 per cent of the total electrical output of 
Canada’s central stations originated in the energy of falling water. A number 
of factors contribute to this continued growth, notably the extensive economic 
radius of modern electrical transmission combined with the fortunate location 
of water-powers in relation to centres of population and industry without 
adequate local fuel supplies. 


At the present time there are 303 hydro- electric generating stations in 
Canada with a combined installation of 3,685,428 h.-p., of which over 3,000,000 
h.-p. is developed in the highly industrialized but non- ~coal producing provinces 
of Ontario and Quebec. It is interesting to note that while the installations in 
these two provinces are almost equal, 1,508,266 h.-p. in Ontario and 1,546,692 
h.-p. in Quebec, that in Ontario the installation of the commercial stations is 
less than 40 per cent as large as that of the municipal stations, being only 28-4 
per cent of the total for the province while in Quebec the commercial stations 
have an installation representing 98-8 per cent of the total for that province. 

There are in all 2138 stations, containing 544 hydraulic turbines of a 
combined capacity of 2,432,729 h.-p. owned by commercial organizations and 
90 stations containing 218 turbines, totalling 1,252,699 h.-p. operated by 
municipal or other public organizations. The average capacity of the commer- 
cial stations is 11,421 h.-p. and of their turbines 4,472 h.-p. as compared with 
corresponding figures of 13,919 h.-p. and 5,746 h.-p. in the publicly owned 
stations. 


Water-Power in the Pulp and Paper Industry.—Canada’s pulp and paper 
industry, her leading manufacturing industry in point of gross and net values 
of manufactured products and leading the world in the output of newsprint, 
owes its outstanding position to the fortunate occurrence of tremendous supplies 
of pulp wood in close proximity to water-powers capable of being readily 
developed and of such size as to meet the great power demands of this industry. 
As the conversion of pulp wood to newsprint requires, on the average, an 
installation of 100 h.-p. per ton of daily output, the close proximity of power 
and wood is essential to the successful development of the industry. 
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The joint development of the central station and pulp and paper industries 
lends itself to the advantage of both. Power sites can be developed to their 
full capacity with a certainty of a market for their entire output, any surplus 
or off peak power being readily absorbed in steam-raising in electric-steam 
_ boilers for mill use and owing to the low cost of the installation just as readily 
released to a more remunerative market when the demand warrants. 

There are at the present time some 117 pulp and paper mills in Canada 
operating water-power developments to furnish their own motive power. These 
mills have a combined installation of 526,731 h.-p. and a number of them are 
also large purchasers of power from central electric station organizations. There 
are still other mills which purchase all their power. While definite figures of this 
purchased power are not at present available a conservative estimate, recently 
made, places the amount at approximately 425,000 h.-p., indicating a total 
utilization of hydraulic power by the pulp and paper industry of over 950,000 
h.-p. 


° 


PAST AND FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


The modern development of water-power in Canada began with the last 
decade of the nineteenth century by the end of which approximately 170,000 
h.-p. had been installed. The development of the long distance transmission of 
electricity about the beginning of the present century provided a stimulus to 
hydraulic installation which led to fairly uniform annual increases up to the 
period of the war. Even during the war and the period of depression which 
followed a large amount of construction was carried on, though, of course, not 
at the accelerating rate which might have been anticipated had these conditions 
not intervened. From 1921 onwards there has been a resumption of activity 
on a large scale which culminated in the installation of almost 720,000 h.-p. in 
1925 following a program of construction extending over several years. Another 
period of great activity is under way which will result in an installation of 
1,700,000 h.-p. in the next few years. 

With new uses for electricity constantly developing there is every reason for 
believing that hydraulic development will show constantly accelerating growth 
over past figures. Chief among these new uses may be mentioned railway 
electrification, the application of electric-heat to manufacturing processes, the 
more extensive use of electric boilers for process steam, commercial and domestic 
electric refrigeration and other uses constantly appearing. The highest authori- 
ties in the electrical field are agreed that the power market has not yet shown 
any signs of saturation. 


CAPITAL INVESTED IN WATER-POWER 


The investment represented by our present hydraulic installation of 4,556,- 
266 h.-p. has been made the subject of intensive study based largely on the 
figures of the annual census of hydro-electric central stations. Due allowance 
being made for all the varying factors entering into the development and use of 
hydraulic power warrants the statement that a conservative estimate of the 
capital investment in the Canadian water-power industry, including develop- 
ment, transmission and distribution, amounts to over $840,000,000. 
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COAL EQUIVALENT OF DEVELOPED WATER-POWER 


The development of water-power has had a most pronounced effect upon 
the consumption of coal throughout the Dominion, this being particularly true 
of the provinces of Ontario and Quebec where no deposits of native coal are 
found. It is difficult to assign a precise figure for the coal equivalent of 
developed water-power as the matter is comparative only and assumptions 
must necessarily be made dependent upon the conditions under which the power 
is developed. However, taking into account all present conditions surrounding 
water-power development in Canada and comparing them with somewhat 
similar conditions of fuel development elsewhere, it is reasonable to state that 
a saving of coal of six tons per annum is capable of being effected by each 
installed horse-power. ‘This means that the total present water-power instal- 
lation of 4,556,000 h.-p. is capable of effecting a saving of about 27,000,000 tons 
of coal per annum. With the marked economies that are continually taking 
place in coal consumption in fuel*power stations it will be necessary to adjust 
from time to time the coal equivalent of developed water-power, but under 
existing conditions the figure of 27,000,000 tons is not unreasonable. 


Table 1—Available and Developed Water-Power in Canada, January 1, 1927 


Available 24-hour power 


at 80 per cent efficiency Turbine 
Province ee installation 
At Ordinary | At Ordinary h.-p. 
min. flow 6-months 
h.-p. flow h.-p. 
1 we 2 4 

Rear tis et Glin 18) cab iy AA, ch Roe ad en te Le ee eee 1,931, 142 5, 103, 460 460, 562 
CG dats gs Se eee ie BP PR ene RST Os Ry) Yemenite tide hontai es 475, 281 Hing sav aa 053 34, 107 
magkatchewan.. 2 Vie 2 ch Ve ae ee ee 513,481 1,087,756 390 
Me pitobas40 ke Ae ee a REPRO ae aes 3,270,491 5, 769, 444 DOT 125 
COVA EALIO 5.5 cass ceskceulin eaaiae: uta Pade cick co ick aoe eee 4,950,300 6,808, 190 1,790, 588 
CFUIODEO AG ce. oe Nears heey Sie ee LIE AGS ote PELE ee, See 6,915, 244 11, 640, 052 1,915, 4438 
Mew Brunswick voids set Gee Ri aah Pe OR ad eee 50, 406 120, 807 47,231 
PSG WEEN SCOUTS co tl vs tsa acer Sao ae, bee aoe obec Ae ete eae eh ie A DOP ol 128, 264 65, 702 
Prince Kd ward) 1sland 2222 a Se ee oe ee ee ee ee 3,000 5,270 2,274 
Yukontand Northwest: erritories.s t-te) ae eee 125, 220 275, 250 13,199 
CEN Ey Nh IN ANTE ULV AI hace AE, CS eee, nee 18, 255,316 32,075,998 4,556, 266 


The figures listed in columns 2 and 3 in the above table represent 24-hour power and are based upon 
rapids, falls and power sites of which the actual existent drop or the head possible of concentration, is 
definitely known or at least well established. Many rapids and falls of greater or lesser power capacity 
are scattered on rivers and streams from coast to coast which are not as yet recorded, and which will 
only become available for tabulation as more detailed survey work is undertaken and completed. This 
is particularly true in the more unexplored northern districts. Nor is any consideration given to the power 
concentrations which are feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power dams, excepting only at such points as definite studies have been 
carried out and the results made matters of record. 

The figures in column 4 represent the actual water wheels installed throughout the Dominion. These 
figures should not be placed in direct comparison with the available power figures in columns 2 and 8 for 
the purpose of deducting therefrom the percentage of the available water-power resources developed to 
date. The actual water wheel installation throughout the Dominion averages 30 per cent greater than 
corresponding maximum available power figures calculated as in column 38. The figures quoted above 
therefore, indicate that the at present recorded water-power resources of the Dominion will permit of a turbine 
installation of 41,700,006 horse-power. In other words, the present turbine installation represents slightly 
less than 11 per cent of the present recorded water-power resources. 

The above figures may be said to represent the minimum water-power possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the water-power resources of 
the provinces of New Brunswick and Nova Scotia have disclosed most advantageous reservoir facilities 
for regulating stream flow and it is estimated that the two provinces possess within their respective borders 
200,000 and 300,000 commercial horse-power. These figures provide for a diversity factor between in- 
stalled power and consumers’ demands. 
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Table 2—Developed Water-Power in Canada, January 1, 1927 


Turbine Installation in H.-P. 


Total 


———————— —_—_—_—____———_—| Population | installation 
Province In central In pulp In June 1, 1926} ‘per 1,000 
electric and paper other Total population 
stations mills industries h.-p. 
1 2 3 4 5 6 (i 
h.-p h.-p h.-p h.-p 
Brivish Colum bias. : Pac. 318,179 80, 500 61,883 460, 562 568, 400 810 
UL DET te, Taken Ur te fhe. 2k 3B; CoOM sat pede uate 587 34, 107 607, 000 56 
SER CHOSE sy nS oe Oe ed PR atin ceae tl BRUNI a eer 35 30 823, 000 0-04 
MEADS A. Pt ats ieee 8 Es Di OS, ZT pape ee eee 16, 400 Papal PAS 638, 000 356 
Ga Dear a io, as eae okie hadnt os 1, 508, 266 174, 548 107, 774. 1,790, 588 3, 145, 600 569 
Pima ter hl, a; Ob oe oad. 1, 546, 692 242, 044 126,707 1,915, 443 2,561, 800 748 
New Brunswick... 0.0.5... 25,020 13, 003 8,403 47,231 407 , 200 116 
IN ON ASOO UALS tenets. feck 31,942 16, 636 M7, 124 65, 702 540, 000 2, 
Prince Edward Island...... 20 ttt Ace obnh. 1,995 ae 87,000 26 
Yukon and Northwest Ter- 
PL RORY Et heath ee eee TOS O00: (ER aa - 3,199 13,199 12,300 Ove 
AV ANGUS ee verre, 3,685,428 526, 731 344,107 | 4,556,266 | 9,390,300 485 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 3 includes only water-power actually developed by pulp and paper companies. In addition to 
this total pulp and paper companies purchase from the hydro-power central stations totalled in column 2, 
horse-power estimated at about 425,000 h.-p., including a total of about 951,000 h.-p. actually used in the 
manufacture of pulp and paper. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central station and pulp and paper industries. These industries also purchase blocks of power from the 
central stations totalled in column 2. 

Column 5 totals adl turbines and water wheels installed in Canada. 

Column 6 population at June 1, 1926, as estimated by the Dominion Bureau of Statistics. 

Column 7 averages the developed water-power per 1,000 population. 


Table 3—Developed Water-Power in Canada Utilized m the Central Electric 
Station Industry, January 1, 1927 


Commercial Stations Municipal Stations 


Num- | Num- Total Aver- | Aver- | Num- | Num- Total Aver- | Aver- 
Province ber ber turbine age age ber ber turbine age age 
of of install- eps h.-p. of of install- h.-p. hep: 
sta- tur- ation per per sta- tur- ation per per 
tions bines h.-p. station |turbine| tions bines h.-p. station | turbine 
1 2 ay 4 5 6 i 8 9 10 11 
British Columbiaes sees aoe 20 47 308,084] 15,404 6,555 8 11 10,095 1, 262 918 
PAL DORCAS Meret tee Nee cto. 4 14 32, 560 8, 140 2,326 2 960 960 480 
Sa slloen Cliente cin, dna. Aye bes cal Peder hol Ress. cal lhe SA eral GES aks Ieee (ei en aie) Sienna ares (Patera al ee hie ee 
Mam tO DA sme arin tar eae cca: 5} 10 106,400] 385,467) 10,640 2 17 104,325) 52,162 6.137 
Ontarionsuie a toe cde 76 208 428,675 5,640 2,061 46 133] 1,079,591] 23,469 8,117 
ADUEDOC wenn nots. ae eet 88 250) Ms O2 7 ld le 750600 6, 642 16 26 18,975 1,186 730 
New Brunswick.............. 5 13 13,915] 2,783] 1,070 3 6 11,910} 3,970} 1,985 
INGE SCOULA Rea ce es cata 9 12 5,099 566 425 14 23 26, 848 1,917 eave 
Prince Edward Island........ i 8 279 40 QO lteter: eens era, Saretetesl Sespecete otayy tor [lc etek meets ell Pen ete: Be 
Yukon and Northwest Terri- 
COLVasecms mettre dens tae 1 2 TO; O00 West 0s C001 far 0000 lave ctecleras (tele onead abe |\os1q)e7s, sie. ¢ nig aver eutarstcte neers 
Congcdaseeet tia st 213 544] 2,432,729] 11,421] 4,472 90 218| 1,252,699} 13,919] 5,746 


Commercial Stations include all privately owned. 

Municipal Stations include all publicly owned. 

Notr.—The statistics in this table are based upon a census of the industry made by the Dominion Bureau of Statistics 
in co-operation with ‘the Dominion Water Power and Reclamation Service. 
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CENSUS OF THE CENTRAL ELECTRIC STATION INDUSTRY 


The generation of electricity for public distribution through the medium 
of the central electric station industry constitutes the leading use to which 
Canada’s hydraulic development is put. In the year 1900, when electricity was 
just beginning to come into common use, some 32 per cent of the Dominion 
hydraulic installation was in central electric stations. Ten years later the 
percentage had almost doubled (61 per cent), while by 1920 over 71 per cent 
was devoted to this purpose, growing to 81 per cent by the end of the year 
1926, while, for the calendar year 1925, 98-3 per cent of the electricity generated 
for sale in Canada was from water-power. 


These facts indicate the close relationship between water-power develop- 
ment and the central electric station industry and the necessity of the annual 
revision of all basic data relating to the central station industry in order that 
up-to-date records of water-power resources may be maintained. 


This revision is made through the agency of the census of the central 
electric station industry conducted annually by this service in co-operation with 
the Dominion Bureau of Statistics of the Department of Trade and Commerce; 
the Hydro-Electric Power Commission of Ontario, the Quebec Streams Com- 
mission, the New Brunswick Electric Power Commission, the Nova Scotia 
Power Commission, the Manitoba Power Commission and other federal and 
provincial authorities also provide valuable assistance. 


The statistics resulting from this annual census are presented to the public 
through the medium of the annual reports of the Bureau of Statistics, while 
at longer intervals, depending upon the varying conditions in the industry, a 
complete directory showing the investment in plant and equipment, installation, 
mechanical equipment, service, power for sale, rates and transportation facilities 
of the individual central electric stations dealt with collectively in the statistical 
reports of the Census Bureau is compiled and issued by this service. The first 
edition of this directory was issued in 1919 in order to meet the frequent inquiries 
for detailed information relative to power supply and the demand for copies was 
so great that the issue was soon exhausted. Rapidly changing conditions in the 
industry and repeated requests for the publication of a new edition led +to a 
revised edition being issued as of November 1, 1922. Even greater changes taking 
place in the industry in the period since the publication of the second directory 
and a growing demand for up-to-date information necessitated a further revi- 
sion of our directory records. This was begun in connection with the census 
taken during the year 1926 and is expected to be completed by the spring of 1928. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces all the provinces of Canada. 
In the Prairie Provinces the survey is the direct responsibility of the federal 
Government and in the other provinces it is carried on under co-operative agree- 
ments. Standard methods are used both in field activities and in office admin- 
istration and water resources information covering the whole Dominion is avail- 
able to the public at one central source. The country is divided into logical 
divisions of major drainage and these divisions, together with the location of the 
district office or offices in charge, are as follows: Pacific drainage, Vancouver; 
Arctic and Western Hudson Bay drainage, Calgary and Winnipeg; St. Lawrence 


aw pounce Hudson Bay drainage, Ottawa and Montreal; Atlantic drainage, 
alifax. , 
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The utilization of water resources, particularly in connection with power 
development and irrigation. projects, is continually increasing and there is a 
pressing demand for detailed and extensive records of the regimen of the 
numerous lakes and rivers of the country. The importance of stream-flow 
records is emphasized by the voluntary co-operation afforded the survey by 
numerous individuals and private corporations. 

Run-off Conditions in Canada.—As set forth in detail in the annual reports 
of the district chief engineers, the average run-off for the year has been sub- 
normal in British Columbia, Alberta, Saskatchewan and Manitoba and above 
normal in Ontario, Quebec and the Maritime Provinces. 

In the Pacific drainage the subnormal run-off which was experienced during 
the year was particularly noticeable in the Upper Kootenay basin where the 
yearly run-off amounted to only 67 per cent of the long-term mean. 

Typical stations in the Arctic and Western Hudson Bay drainage showed 
a range in run-off for the year from 25 per cent of the long-term mean on Moose 
Jaw creek in Saskatchewan to 182 per cent on the English river in western 
Ontario. Heavy precipitation in southeastern Manitoba and western Ontario 
during the late summer and autumn months resulted in the filling of all lakes 
and continuance of run-off until freeze-up. 

The run-off from typical stations in the St. Lawrence and Southern Hudson 
Bay drainage was generally above the average but no excessive flooding occurred 
during the year. 

In the Atlantic drainage the run-off for the year was generally above normal, 
ranging from 110 per cent to 123 per cent of the long-term mean. 


FIELD REPORTS 


DISTRICT OF BRITISH COLUMBIA 
C. E. Webb, District Chief Engineer 


The regular hydrometric investigatory operations of the Dominion Water 
Power and Reclamation Service have been continued in the British Columbia 
district, throughout the fiscal year ending March 31, 1927, in accordance with 
the terms of the co-operative agreement existing between the Department of the 
Interior and the Government of the province of British Columbia. 


ORGANIZATION 


Field operations and works are directed from the district head office at 
739 Hastings Street W., Vancouver, with a branch office at Kamloops to facilitate 
investigations in the interior of the province. The primary object of this organ- 
ization is the acquisition and tabulation of stream-flow data for use in the study 
of power developments, irrigation, reclamation and domestic water supply but, 
in addition to this, the services of the staff are largely utilized for the super- 
vision or prosecution of engineering activities on behalf of other government 
departments which are without hydraulic engineers in British Columbia. 

For the Department of Indian Affairs, a large amount of work is performed 
in connection with the adjustment of Indian water rights in British Columbia, 
as well as the installation of irrigation systems, drainage, domestic water supply, 
sewage disposal, river bank protection and electric lighting plants on Indian 
reserves. During the past year two engineering parties have been maintained 
in the field while other related matters have been dealt with in the district head 
office. 
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CO-OPERATION 


All hydrometric studies in British Columbia are made by this service in 
accordance with the terms of the co-operative agreement with the provincial 
Government. To fully implement this agreement, stream-flow data are con- 
tinuously supplied to the Comptroller of Water Rights at Victoria and to 
interested district water rights engineers throughout the province. A complete 
run-off record of all streams is also supplied annually to the Provincial Water 
Rights Branch. 

Gauging stations have been maintained in co-operation with the Water 
Resources Branch of the United States Geological Survey on the Columbia, 
Pend d’Oreille (Clark Fork) and Okanagan rivers, all of which are most 
important international streams. 

Extensive hydrometric investigations have been conducted continuously 
in Bridge River district, in co-operation with the British Columbia Electric 
Railway Company and, during the year, a comprehensive survey of headwaters 
and tributaries of the Bridge river was completed by this service and a report 
thereon prepared. Seven regular gauging stations have been maintained and 
miscellaneous records obtained on eleven other streams. 

The hydrometric experience of this service has been advantageously utilized 
by the city of Vancouver, in the continuance of special investigations to deter- 
mine and to collect the requisite data concerning the most economical power 
sites within reasonable transmission distance of the city. 

Close relations have been continued with the Greater Vancouver water 
district with which this service has co-operated extensively, in its investigations 
for a satisfactory domestic water supply for greater Vancouver. 

At the request of the Vancouver and Districts Joint Sewerage and Drain- 
age Board, hydrometric studies were made of Brunette river at the outlet of 
Burnaby lake and also of the new drainage canal, through which Still creek 
now enters the lake. 

As in previous years, close co-operation has been maintained with the 
Department of Indian Affairs, on all matters requiring engineering assistance 
or advice. The investigation of Indian water rights granted prior to March, 
1909, has been concluded. 

Licences held by the Department of Indian Affairs for the diversion or 
storage of water for use upon Indian reserves are as follows:— 


Issued Issued 
under under 
Agency board applica- Totals 
orders tions to 
comptroller 
Dnt rice) s Riera ren te oe elrsa Kh hint asd hi AS Soa RR or RR US. ras 9 98 40 138. 
Kd loGps tiles Pen eee eek ee ee A oes, RLY 2k Sets a 64 15 79 
Okanagan é: cake cube. ce oe OH tee tak oes oes. vd SNe 26 Bl ar 
Williaiin gs: BAG 7s een tere eee eRe anna 2 oy: re 19 10 29: 
Hooters ysis i) ee AR ee Pe eee re ee rah ay kek, eee 11 2 13. 
Stuart. Lake o4... Beet aedena hs eee NOC dex, Oh) eo melee Tine, |hecthae se coircsicae il 
VANCOUVER 2. ots ceed ce ea ad ae Pe rots cn ae en ee 33 3 
Babine, 2s 2 EEO Le a een eS Jo) oN Oe ee ap Re et ONES oe ER 1 
IN'ASS. 5. halo a Oe ee We cdg d hc BE ee ae a hs eat aae adie ie lee il 1 
220 82 302 


All works required under conditional licences granted by the provincial 
Board of Investigation will have to be completed within the time specified 
under each licence. Satisfactory progress has been made with this work during 
the year, but close engineering supervision will be required for some years to 
come, in order that the Department of Indian Affairs may reap the full benefit 
of water allotted to them. 
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Close co-operation was maintained with the Dominion Lands administra- 
tion during the year. When required, investigations are made by this service 
and reports with plans submitted covering applications to purchase lands in the 
British Columbia Railway Belt and other problems which confront the admin- 
istration from time to time. Several such requests have been received during 
the year, and reports have been submitted or are in the course of preparation. 


At the request of the Department of Marine and Fisheries, the profes- 
sional assistance of this service was extended to that department in the prose- 
cution of intensive hydraulic investigations in connection with alleged obstruc- 
tions at Hell Gate on the Fraser river, which are said to have seriously impeded 
the migration of salmon in recent years. 


On behalf of the Department of External Affairs exhaustive examination 
of the alleged pollution of Similkameen and Moyie rivers by smelter waste 
and tailing was made on the ground, and a detailed report with analyses of 
water samples was prepared and submitted to that department. 


HYDROMETRIC SURVEY 


Two hundred and five regular gauging stations were maintained during 
the year ending 31st March, 1927, on rivers and tributaries in the following 
main watersheds: Columbia, Fraser, Kettle, Kootenay, North Thompson, 
Okanagan, Pacific Coast (Mainland), Similkameen, South Thompson, Thomp- 
son, Lillooet and Vancouver Isiand. Many of these stations were maintained 
for more than one purpose, 78 were maintained for power, 149 for irrigation, 
21 for drainage and reclamation, 13 for domestic water supply, 20 for flood 
purposes, 18 for navigation, 21 for international problems and 8 for statistical 
purposes. There were 24 new s ations established and 5 discontinued. Of the 
new stations 14 were established at the request of the Provincial Water Rights 
Branch, in connection with water-power investigations and irrigation problems 
throughout the province; one was re-established at the request of the city of 
Grand Forks for power investigation; one at the request of the Vancouver and 
Districts Joint Sewerage and Drainage Board in connection with sewage dis- 
posal; one for the city of Kamloops in connection with storage for power; two 
for the Greater Vancouver water district in connection with domestic water 
supply; three for the Dominion Lands administration for domestic supply and 
irrigation and two for Canadian Forest Products Company in connection with 
water-power investigations. 


During the past year the temperature throughout the province has been 
slightly above normal, while the precipitation has been below normal. 


The subnormal run-off which was experienced throughout the province 
during the year was particularly noticeable in the Upper Kootenay basin where 
the yearly run-off amounted to only 67 per cent of the long-term mean. The 
following are four typical stations in the Pacific Drainage: Capilano Creek 
near Vancouver, Bridge River near Lillooet, North Thompson River at Bar- 
riére, and the Kootenay River at Wardner (see plate 1). 


In the Coast area, as typified by Capilano creek, which has a drainage 
area of 64 square miles, low precipitation and run-off were recorded, the former- 
being 96 per cent of the long-term mean, and the latter 86 per cent. Flood 
- run-off reached a maximum daily discharge of 107 second-feet per square mile 
in October, as compared with 264 second-feet in October, 1921. The low run- 
off, which occurred in August was at the rate of 0-47 second-foot per ‘square 
mile, the same as that recorded in October, 1925, the minimum discharge pre- 
viously recorded during the past twelve years. 
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PLATE 1 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
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RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
CAPILANO CREEK BRIDGE RIVER NORTH THOMPSON RIVER KOOTENAY RIVER 
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In the Central Fraser basin, as typified by Bridge river, which has a drain- 
age area of 1,900 square miles, both precipitation and run-off were below 
normal, the former being 88 per cent of the long-term mean and the latter 82 
per cent. The flood run-off reached a maximum daily mean discharge of 6-90 
second-feet per square mile in July, compared with 13-7 second-feet in June, 
1913. The low run-off, which occurred in February was at the rate of 0-21 
second-foot per square mile, as compared with the previous low in the twelve 
years of record of 0-09 second-foot in November, 1925. 


In the North Thompson River basin, as typified by the North Thompson 
river at Barriére, which has a drainage area of 7,000 square miles, the yearly 
precipitation was slightly above normal, being 105 per cent of the long-term 
mean. The yearly run-off was slightly below normal, being 93 per cent of the 
long-term mean. The flood run-off reached a maximum daily mean discharge 
of 6-66 second-feet per square mile in May, compared with 11-16 second-feet 
in June, 1921. The low run-off, which occurred in February, was at the rate 
of 0-28 second-foot per square mile, as compared with 0-214 second-foot in 
March, 1919, the minimum discharge recorded during the past twelve years. 


In the Upper Kootenay basin, as typified by the Kootenay river at Ward- 
ner, which has a drainage area of 5,200 square miles, the yearly precipitation 
was below normal, being 96 per cent of the long-term mean. The yearly run- 
off was below normal, being 67 per cent of the long-term mean. The flood 
run-off reached a maximum daily mean discharge of 3-44 second-feet per square 
mile in May, as compared with 13-0 second-feet in June, 1916. The low run- 
off, which occurred in January, was at the rate of 0-29 second-foot per square 
mile, as compared with 0-12 second-foot in J anuary, 1914, the minimum dis- 
charge previously recorded during the past thirteen years. 


During the year a Venturi flume was constructed in the diversion of Monte 
creek to Monte lake for experimental purposes, it being intended to compare 
results thus obtained with those obtained by the Cippolletti weir system. 
This season, however, has been such as to preclude a reliable comparison being 
made and the experiment is, therefore, being continued. 


ee 
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SPECIAL INVESTIGATIONS 


Hydrometric investigations, in close co-operation with the city of Van- 
couver, the Greater Vancouver water district and others in co-operation with 
the British Columbia Electric Railway Company, have already been referred 
to. The Greater Vancouver water district, formed last year, is continuing in 
co-operation with this service. Intensive study of the storage possibilities in 
Capilano and Seymour creeks in anticipation of the future development of the 
water system to supply the cities of North Vancouver and Vancouver, as well 
as the several surrounding municipalities. 

During December, heavy flooding occurred on Vancouver island and 
required a careful examination of the inundated areas and of the probable cause 
and resultant effect. 


The intensive study of the water supply and hydraulic factors of Koot- 
enay lake and river, in connection with power and reclamation projects on the 
Kootenay river and their possible effect upon international waters, was con- 
tinued throughout the fiscal year. 


DOMINION LANDS ADMINISTRATION 


One investigation was made on behalf of the Dominion Lands Branch of 
the Department of the Interior, and two further requests for investigations 
were received which will be carried out when weather conditions are suitable. 


DEPARTMENT OF INDIAN AFFAIRS 


During the year, some forty-three investigations and surveys were carried 
out on behalf of the Department of Indian Affairs. A wide range of engineer- 
ing was covered in these investigations and included water storage, irrigation 
by both gravity and pumping, reclamation, domestic water supply, sewage 
disposal, river bank protection work and electric lighting for industrial schools 
and Indian reserves. 


Where required, plans, estimates of cost and specifications have accom- 
panied reports on proposed works, for the consideration of the Department of 
Indian Affairs. Several agreements covering the construction, maintenance 
and operation of works used jointly with other interests have been put in 
operation. Considerable construction work resulting from investigations has 
been carried out throughout the year, both with respect to new projects and 
repairs to existing works. 

Indicative of the nature and variety of the above projects, the following 
may be cited as typical of this year’s undertakings. 


Water Storage—The provision of 500 acre-feet storage in Webb lake was 
secured by the erection of an eight-foot earth-fill dam requiring approximately 
900 cubic yards of material. The water thus stored will be used to irrigate 
some 250 acres on Canim Indian Reserve No. 1. The expense of installation 
of an irrigation system was obviated by the utilization of the stream bed from 
which the water will be distributed by short laterals. already constructed to 
the desired location on the reserve. 


Irrigation—Gravity.—An investigation has been made into the possibilities 
of improving the existing irrigation system from Dog creek for Dog Creek 
Indian reserves Nos. 1 and 2, by the creation of storage reservoirs in the upper 
reaches of the drainage area and the distribution of water to irrigable lands 
on the reserve. Necessary surveys, plans, estimates of cost, etc., were sub- 
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mitted which include the irrigation requirements for 198 acres on the two 
reserves. It is anticipated that this work will be undertaken during the coming 
season. 


Irrigation—Pumping.—F ollowing a report, with estimate of cost, this 
service has now in hand the installation of a new irrigation pumping unit, 
whereby water will be pumped at the rate of 2,000 gallons per minute from 
the Thompson river, to be used in the irrigation of a section of very fertile land 
at the Kamloops Industrial School. The operation of this unit will be watched 
with interest by people in the vicinity of Kamloops as there is much land in 
the district which may be brought under cultivation by similar means should 
this operation prove economical. Hydro-electric power for this unit is obtained 
from the city of Kamloops. 


Domestic Water Supply —To furnish the Indian village of Bella Coola with 
an ample domestic water supply and to provide adequate protection in the 
event of fire, a water supply system was installed capable of delivering 250 
gallons per minute from Clayton creek. The works consisted of intake, settling 
tank and a pipe line about 8,000 feet in length. Provision was made for a 
future hydro-electric plant by laying a ten-inch pipe line from the intake to the 
point where power may be developed at Bella Coola river, reduced to five 
inches beyond that point. Service was provided for 46 houses and 6 hydrants 
were installed for fire purposes. A suitable shed was built to protect two hose 
reels, hose and other fire fighting equipment. : 


Sewage Disposal.—A report, together with plans and estimate of cost, has 
been submitted, covering the installation of a sewage disposal plant for the new 
Lytton Industrial School near Lytton, B.C. The proposed system has been 
designed for a flow of sewage amounting to 5,000 imperial gallons per day or 
33 gallons per capita per diem. Sewage from the new school will be carried by 
means of a 6-inch diameter vitrified sewer pipe to a septic tank to be situated 
on the left bank of the Fraser river a short distance away. The septic tank 
will be constructed of reinforced concrete with the top 2 feet below the surface 
of the ground to avoid danger of freezing. This septic tank, as is usual, will be 
divided into a settling chamber and a siphon chamber, from the latter the 
effiuent will discharge intermittently into the Fraser river. Sewage will be 
carried from the school by means of a 6-inch pipe. The size of the pipe from 
the septic tank to the Fraser river will be 4 inches and it will discharge approxi- 
mately 1,250 imperial gallons every four hours. 


River Bank Protection Approval has been given to a recent report cover- 
ing the installation of river bank protection work on Deadman creek for the 
protection of Deadman Indian reserve in the Kamloops agency. This project 
covers the construction of a rock-filled crib wing-dam at the point of erosion, 
= well as the installation of a pole and brush revetment to protect the river 

ank. 

With the installation of this protection work it is felt that no further 
erosion may be expected along Deadman creek in the vicinity of the Indian 
reserve which has been suffering in this regard for a number of years and was 
liable to be entirely undermined and swept into Deadman creek. 


Electric Lighting—aAn electric lighting system was installed to provide 
for the requirements of Squirrel Cove Indian village, Tork Indian Reserve No. 
7. The plant consists of a 5 k.w. engine-generator set suitably housed, the 
necessary poles and complete wiring for seventeen houses and the church. This 
system is now in full operation and is giving every satisfaction. 
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The demand for hydrometric data on power streams throughout the prov- 
ince is becoming larger each year. With the increasing settlement of the dry 
belt of the interior the water situation for irrigation purposes is becoming more 
and more acute, as time goes on. Hydrometric records on irrigation streams 
are being utilized to a greater extent in the adjustment of water rights and in 
the distribution of water for irrigation. Hydrometric data have been in request 
by many of the larger cities of the province as well as the Board of Fire Under- 
writers concerning the question of water supply and fire protection. With the 
increasing shipping facilities and the proximity of hydro-electric power, the 
centres of population on the Pacific coast are becoming increasingly popular 
industrially, so that a large demand for hydro-electric power for industrial 
purposes may reasonably be expected in the not distant future. 


DISTRICT OF ALBERTA AND SASKATCHEWAN 
A. L. Ford, District Chief Engineer 


WATER-POWER AND HYDROMETRIC SURVEY 


The stream measurement and power investigatory work of the Dominion 
Water-Power and Reclamation Service in Alberta and Saskatchewan was con- 
tinued in conjunction with the Irrigation and Drainage activities, referred to 
in Part III of this report, during the fiscal year ended March 31, 1927. 

From this district office the whole of the province of Alberta, most of the 
province of Seskatchewan and a small portion of northeastern British Columbia 
is covered. Owing to lines of communication being through Alberta, the Peace 
River Block in British Columbia is handled from this office and for the same 
reason the northeastern or Churchill river area in Saskatchewan is under the 
supervision of the Manitoba office of this Service. 


ORGANIZATION 


Since the amalgamation of the Dominion Weter Power Branch with the 
Reclamation Service in 1923 all functions in regard to the investigation, utiliza- 
tion and administration of water resources in the provinces of Alberta and 
Saskatchewan have been combined end carried out by a single field organization 
with headquarters in the Southam Building at Calgary, Alta. As a matter of 
economy in covering this large territory, subdistricts have been created and each 
placed under the charge of an engineer who carries on the hydrometric field 
investigations as well as those of an irrigation, drainage or water-power nature. 
These officers report to and are controlled from Calgary where all data are 
collected, compiled and filed. 


CO-OPERATION 


During the year the same co-operative arrangements with the Montana 
Division of the United States re Survey and the United States Bureau 
of Reclamation in regard to the collection of stream-flow records on inter- 
national waters along the boundary between the provinces of Alberta and Saskat- 
chewan and the State of Montana were continued. ‘These duties devolve on 
this service through the requirements of the International Joint Commission 
under the provisions of the International Waterways Treaty. In this connection 
it is desired to record the very helpful assistance which is given each year ‘to 
our staff by members of the United States services in connection with this work. 
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Looking to the solution of problems in connection with the irrigation sys- 
tems of the Canadian Pacific Railway Company and the Canada Land and 
Irrigation Company in Alberta our staff has co-operated with their officials and 
engineers to the mutual advantage of both organizations. 


~ Active co-operation was carried out with the Lethbridge Northern irrige- 
tion district, and with officials of other. irrigation and power projects in regard 
to stream and canal-flow problems was continued with excellent results. 


The co-operative arrangements carried out with other departments, the 
provincial Governments, railway corporations and several municipalities have 
been continued and extended during the year. Many phases of the water sup- 
ply problems of these organizations have been studied and with their assistance 
valuable hydrometric data have been obtained which are not only of interest 
to them but also of general value. 


Again during the past fiscal year the lectures and demonstrations on hydro- 
metric and water-power methods were carried out at the University of Alberta 
and the University of Saskatchewan. At the University of Saskatchewan active 
assistance was given in the way of advice and loan of equipment in connection 
with a study the university is making of run-off from prairie areas. 


HYDROMETRIC SURVEY 


During the fiscal year ended March 31, 1927, 257 gauging stations were 
maintained on rivers, lakes, canals and ditches in the following main water- 
sheds: Assiniboine, Athabaska, Bow, North Saskatchewan, Peace, Saskatchewan, 
and South Saskatchewan rivers. Of these 47 were all-year stations and 210 
were operated during the open-water season only, 14 were maintained for power, 
153 for irrigation, 22 for drainage, 13 for domestic water supply, 6 for flood 
warning, 36 for international purposes and 18 for statistical information, in 
addition to these miscellaneous measurements were obtained at 60 other points. 
The small reduction in the number of stations operated during the past year 
is due to the discontinuation of the Lake Newell investigation and the dropping 
of several small open water stations where sufficient observations have been 
secured to serve-the purpose required. 


Following a winter of unprecedented mildness and light precipitation most 
of the streams in Saskatchewan and Alberta broke up in March, 1926. Prairie 
streams were decidedly sub-normal and,.mountain-fed streams somewhat above 
normal for April. During the following four months, however, both classes of 
stream were much below normal, giving run-off figures in many cases less than 
50 per cent of the mean. Frequent rains were recorded during the growing 
season but were not of sufficient intensity to produce much run-off. 


Beginning with September 1, a torrential rain began, centering in the Rockies 
over the headwaters of the North Saskatchewan and Bow rivers and extending 
with diminishing intensity north to the Yellow head pass and south to the Inter- 
national Boundary. In eleven days 7:75 inches fell at Calgary and the total 
for September was 8-78 inches, the highest recorded in the last 42 years, the 
previous highest being 5-08 inches in 1925 and 3-99 inches in 1900. ‘This pre- 
cipitation caused maximum September run-off in very many streams in the 
storm area and indeed maximum discharges for the period of record on 18 
streams. Following this, with fair monthly precipitation, run-off has ruled some- 
what above normal throughout a steady winter. 
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PLATE 2 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
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ALBERTA 
FOR YEAR 1926-27 
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Snow cover in northern Alberta and Saskatchewan during the past winter 
was rather heavy and in Saskatchewan between Manyberries and Shaunavon 
and south of the Cypress hills, considerably more snow than usual was recorded. 
Between Medicine Hat and ‘Swift Current and extending from the Cypress 
hills some distance north beyond the main line of the Canadian Pacific railway 
the snow cover has been sparse, while in southwestern Alberta “ chinook ” 
winds have cleared away the snow at different times. 

During the fiscal year the temperature ruled above average and a com- 
pilation from the records of ten stations distributed over the two provinces 
gave a mean yearly temperature for the year one degree above the average. 

For the purpose of illustrating the ‘general run-off conditions in Alberta 
and Saskatchewan graphs showing the variation from the mean, month by month, 
for four typical stations in each province have been prepared and are attached. 
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(See Plates 2 and 3.) Those selected for Alberta are the Belly River station 
near Mountain View, the Elbow River station at Calgary, the Clearwater 
station at Rocky Mountain House and the Peace station at Peace River and, 
for Saskatchewan, Battle Creek station at Battle Creek, Moosejaw Creek 
ion near Moose Jaw, the Carrot River station near Kinistino, and the Battle 
River station near Battleford. 

In southern Alberta, as typified by the Belly river, precipitation was below 
normal and the run-off 73 per cent of the long-term mean. Flood run-off 
reached a maximum daily discharge of 5-851 second-feet per square mile in 
April and May as compared with 20-471 second-feet per square mile, the 
maximum for the period of record. The low run-off which occurred in March 
was at the rate of 0-314 second-foot per square mile as compared with 0-182 
second-foot per square mile, the lowest so far recorded. 

For south central Alberta the typical stream selected is the Elbow river. 
The precipitation on the lower reaches of this stream was 48 per cent above 
average, but for the mountain area was below average and the run-off for the 
year was 93 per cent of the long-term mean. Flood run-off reached a maximum 
daily discharge of 6-674 second-feet per square mile in September as compared 
with 25-107 second-feet, the maximum for period of record. The low run-off 
which occurred in February was at the rate of 0-215 second-foot per square 
mile as compared with 0-089 second-foot, the minimum discharge from previous 
records. 

In north central Alberta, as typified by the Clearwater river, precipitation 
was above normal and the run-off 121 per cent of the mean for twelve years. 
The maximum run-off produced a daily discharge of 6-771 second-feet per 
square mile in September as compared with 32-208 second-feet per square mile, 
the maximum run-off previously recorded. The minimum daily flow occurred 
in April at the rate of 0-185 second-foot per square mile, as compared with 
0-058 second-foot, the minimum from previous records. 

Representative of northern Alberta the precipitation and run-off for the 
Peace river were below normal, the former being 92 per cent of the long-term 
mean and the latter 84 per cent. The flood run-off reached a maximum daily 
mean. discharge of 4-014 second-feet per square mile in June as compared with 
a daily discharge of 5-201 second-feet, the highest run-off on record. The low 
run-off which occurred in April was at the rate of 4-207 second-foot per square 
mile as compared with 0-093 second-foot per square mile,’ the lowest so far 
recorded. 

Typical of southern Saskatchewan, Battle creek shows a subnormal pre- 
cipitation and a very low run-off of 38 per cent of the average. Flood dis- 
charges reached a maximum daily rate of 2-300 second-feet per square mile 
in April, as compared with 5:771 second-feet per square mile, the highest run- 
off on record. Low run-off which occurred in July and August was at the rate 
of 0-007 second-foot per square mile, as compared with a total absence of 
run-off in previous records. 

In southeastern Saskatchewan, typified by Moosejaw creek, the precipita- 
tion was slightly below normal and the run-off was decidedly low, being 19 
per cent of the long-term average. Flood run-off reached a maximum daily 
discharge of 0-063 second-foot per square mile in June as compared with 1-509 
second-feet per square mile, the maximum for period of record. Minimum 
flow at various times was nil. 

For northeastern Saskatchewan, the typical steam selected is the Carrot 
river. The precipitation in this area was about normal but the yearly run-off 
was very low, being 38 per cent of the long-term average. Maximum run-off 
occurred in May and was at the daily rate of 0-198 second-foot per square mile, 
as compared with 4-302 second-feet, the maximum as_ heretofore recorded. 
The minimum run-off was nil at various times. 
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In northwestern Saskatchewan, as typified by the Battle river, precipitation 
was slightly below normal and the run-off 72 per cent of the average. Flood 
run-off in April reached a maximum daily discharge of 0-340 second-foot per 
square mile, as compared with 0-970 second-foot per square mile, the maximum 
on record. The low run-off occurring in March was at the daily rate of 0-001 
second-foot per square mile as compared with nil discharge at various other 
times. 


CURRENT METER RATING STATION 


The only fully equipped current-meter rating station in Canada is oper- 
ated by this organization at Calgary. Here all instruments used by this service 
and many other organizations are rated. At the station, meters are rated as 
recelved from the field so that recent measurements can be re-computed if 
necessary. following the first rating, the instrument is checked over and, if 
necessary, repaired. It is then rated again before being returned to its user. 
During the fiscal year 1926-27 the station was in operation from May 6 to 
November 4. A total of 103 current-meters were rated, 154 ratings were made, 
and 67 instruments were repaired in various degrees. Of the instruments 
calibrated, 1 was for the Department of Public Works, British Columbia; 2 
for the Canada Land and Irrigation Company; 3 for the S. E. Junkins Com- 
pany; 3 for the Canadian Pacific Railway, Department of Natural Resources; 
and 1 for the Lethbridge Northern Irrigation District. The remainder were 
received from offices of the service as follows: Ontario, 13; British Columbia, 
21; Quebec, 6; Manitoba, 11; Alberta and Saskatchewan, 38; Nova Scotia and 
New Brunswick, 4. The work of improving the fencing and of relaying the 
rating station track was completed during the early part of the spring. The 
apparatus used for calibration purposes has been improved in minor details 
and the general efficiency of the equipment increased. 

A considerable amount of experimental work is carried on to determine 
the behaviour of various types of meters under both normal and exceptional 
conditions. All such data are on file and can be supplied on demand. 


SPECIAL INVESTIGATIONS 


Since 1921 this service has had charge of the operation of the storage 
reservoir at lake Minnewanka in the Banff National park during the filling 
season, accordingly the supervision of operations at the dam at the outlet of 
the lake was assumed on May 10, 1926, and continued until October 1, when 
the tourist season in Banff park had closed and lake Minnewanka being 
approximately at upper regulation level, the handling of the reservoir was 
turned over to the Calgary Power Company. As during the winter of 1925-26 
the snowfall was much below normal in the mountains, the run-off during the 
earlier part of the season was, as anticipated, comparatively light, so that, 
while care had tc be exercised, the water level was brought to the elevation 
desired by the officials of the Canadian National Parks Branch, Department 
of the Interior, and held at that point until the end of August when it was 
brought to upper regulation level. At the initiative of this service, an agree- 
ment was reached between officials of the Canadian National Parks Branch 
and the Calgary Power Company under which the level of the wharf at lake 
Minnewanka was raised, the work being completed before the commencement 
of the filling season of 1926. This greatly facilitated the operation of storage 
and eliminated any tendency to friction between the different interests at lake 
Minnewanka. 

The application of the East Kootenay Power Company to develop power 
at the Crowsnest Falls power site on the Crowsnest river in southwestern 
Alberta has been withdrawn. This company, which generates power at sites 
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on the Elk river and the Bull river in British Columbia and distributes elec- 
trical energy in both British Columbia and Alberta, has been forced by the 
increased demand and lack of storage reservoir facilities to undertake the erec- 
tion of a 5,000-k.w. steam-power plant near the outlet of Crowsnest lake in 
Alberta. There has been no activity in connection with the remaining appli- 
cations. 

Several requests have been received for information regarding small water- 
power sites and the method of securing rights for development on these sites. 
One inspection was made on new applications received during the year and a 
report submitted. Three inspections were made on old developments of small 
power sites in the district west of Red Deer and one inspection on an old 
application upon which no development work had been done. Reports were 
submitted recommending cancellation for three of these applications and an 
extension of time in the remaining case. 

During the year an office study was made of the effect that storage for 
power purposes on the upper tributaries of the Bow river would have on irriga- 
tion projects, existing and proposed, on the lower reaches of this river. It was 
found that with proper regulation there would not necessarily be any conflict 
between these interests. 

As elsewhere in Canada, the use and demand for electric energy for light 
and power is continually increasing in the cities and towns of Alberta and, 
where the presence of low voltage lines make it possible. At Calgary the con- 
sumption of power during 1926 was 7-7 per cent greater than in 1925. As the 
new Spillers Mill, with a demand for some 1,500 h.-p., and the Riverside Iron 
Works with a demand for 500 k.w. will be requiring power, the rate of increase 
will probably be greater in 1927. Already the peak power load at Calgary 
has taxed the two hydro-power plants of the Calgary Power Company on the 
Bow river at Seebe, together with the municipal steam plant, used as an aux- 
iliary, during periods of low flow in the Bow river. The company has, there- 
fore, increased the mechanical efficiency of the hydro-plants by replacing the 
runners in one turbine and rewinding two generators. With preliminary assist- 
ance from officers of this service, the company has devoted a great deal of time 
and care during the past year to the rating of their units at both Kananaskis 
and Horseshoe Falls plants in order to operate them at best efficiency, and by 
means of long-distance gauges has arranged to check the available water 
supply against the power output to eliminate, as far as possible, any waste in 
methods of operation. The pondage at the Kananaskis plant was also increased 
by the company during the year so that any sudden decrease in the Bow River 
flow due to unforseen ice conditions will not so immediately affect the output 
and more time will be allowed for necessary adjustments at the steam stand-by 
plants. : 
During the latter part of 1926, under agreement with the town of High 
River, Alta., the Calgary Power Company constructed a transmission line from 
Calgary to High River to supply hght and power to that town. This was later 
extended to Blackie, and a tap line was also taken from the main line to supply 
the town of Okotoks. These lines are now in operation. Inspections of these 
transmission lines were made by officials of this service and special inspections 
and reports made in cases where difficulties arose over the acquirement of right 
of way. The difficulties were ultimately settled without expropriation pro- 
ceedings. . 

Immediately after the granting of the franchise in High River, the Calgary 
Power Company was approached by several towns south of High River. Of 
these, Nanton has now by almost unanimous popular vote declared in favour 
of granting a franchise to the company and the latter has made surveys of 
the transmission line. The city of Lethbridge, the chief power user in the 
area, has been approached by the company and negotiations are now under 
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way. Other companies are also in competition for this market. Towns between 
High River and Lethbridge, and more particularly between Blackie and Leth- 
bridge, are now actively negotiating for hydro power with the Calgary Power 
Company and consideration is being given to this form of power by one or 
two towns south of Lethbridge. From the above the active interest in power 
that 1s now being shown throughout a large portion of the province of Alberta 
is evident. 

The investigation of absorption losses in Lake Newell reservoir of the 
‘Eastern Section of the Canadian Pacific Railway Company’s irrgation system 
which was started in 1920 was concluded in 1925 and a report of this investi- 
gation is now practically completed. 

Two distinct investigations were carried out on the Lethbridge Northern 
Irrigation District system. These were started in 1925 and continued in 1926. 
The first was an investigation of carriage losses on the main canal from the 
headgates to below the Willow Creek flume. Many valuable data have been 
obtained as to the losses in various classes of material through which this canal 
passes. The second investigation was of the losses in Keho Lake reservoir, and 
data of general interest on reservoir design and operation resulted therefrom. 
Progress reports covering the findings have been prepared and submitted. 

In May the investigation of snow conditions in the upper St. Mary basin 
was carried out jointly with the District Engineer of Montana Division of the 
United States Geological Survey. This investigation, which has been in progress 
for five years, is gradually accumulating very useful data on which to forecast 
seasonal run-off of the St. Mary river which is a most important international 
irrigation stream. Being a year of low run-off, 1926 gave most valuable 
information. 

In order that the flow of the minor tributaries of the Milk river crossing 
the international boundary should be recorded, an inspection was made of this 
territory by engineers representing the United States Geological Survey and this 
service in June of 1926. Eight new international hydrometric stations were 
recommended and were being installed at the close of the fiscal year. 

In connection with the diversion of the waters of these northern tributaries 
of the Milk river, an investigation of the seepage losses in the Canadian portion 
of Battle creek was made in 1925. It is necessary to continue this study with 
particular reference to return flow from land irrigated from this stream. The 
preliminary steps for the 1927 season’s field work in this connection were taken 
during the fall of 1926 and the necessary hydrometric stations were located 
and equipment installed. 

In addition to requests for ordinary stream-flow records, the service receives 
and supplies material for a large number of requests for miscellaneous data, 
such as temperatures, precipitations, water levels, and other information touch- 
ing on our work. During the fiscal year records from 204 of the regular gauging 
stations were supplied, as well as other data of a power or hydrometric nature. 
Unlike recent years, very few flood warning despatches were necessary as the 
only really high stages of the year occurred on the North Saskatchewan and 
Bow rivers in September when the danger stages lasted but a short time. 

The hydrometric data obtained by this service was used in connection with 
the operation of the Eastern and Western Sections of the Canadian Pacific 
Railway Company’s irrigation system, the Alberta Railway and Irrigation 
Company system, the Lethbridge Northern Irrigation system, the Canada Land 
and Irrigation Company system, the New West Irrigation system, the Taber 
Irrigation system, the power plants of the Calgary Power Company, as well 
as in connection with the design of dams and water-supply systems of the 
Canadian National and Canadian Pacific Railway companies. Also data were 
used by various other engineers in connection with the design and investigation 
of numerous power projects. 
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DISTRICT OF MANITOBA 
C. H. Attwood, District Chief Engineer 


During the fiscal year ended March 381, 1927, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in the Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric, power, storage and reclamation investigatory work in Manitoba and 
the Churchill River section of northeastern Saskatchewan, and also the hydro- 
metric work in that portion of western Ontario, inclusive of and lying to the 
west of the Nipigon river. 


ORGANIZATION 


The local organization of the Dominion Water Power and Reclamation 
Service, headquartered in the Commercial Building, Winnipeg, was organizea 
in 1912 and the work then instituted has been carried on and extended from 
time to time. ‘The duties of the engineers.and the hydrometric recorders consist 
of both field and office work, including surveys, investigations, inspection and 
supervision of construction, and the preparation of the data collected in report 
form, for submission to the head office. 


CO-OPERATION 


The organization works in co-operation with several departments of the 
federal Government and with the Power Commission and Reclamation Service 
of Manitoba. 


HYDROMETRIC SURVEY 


During the past year 102 regular and 18 miscellaneous stations have been 
maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson, lake Winnipeg, Winnipeg river, Lake of the Woods, Rainy Lake and 
English, Red, Assiniboine, Dauphin and Saskatchewan rivers. 

Of the above regular stations there were maintained for power and storage 
57 all-year, 5 during open water, and 6 miscellaneous; for drainage and recla- 
mation throughout the year, 9 regular, 22 during open water, and 12 miscel- 
laneous. Five regular all-year stations, together with 5 open-water were main- 
tained for flood study. On international streams 13 all-year and 8 open-water 
recular stations were maintained, together with 6 miscellaneous. For water 
supply, 4 regular stations were maintained during open-water and for statis- 
tical purposes 5 all-year stations, while for meteorological purposes 11 stations 
were maintained continuously. In the above classification a number of sta- 
tions have been maintained for more than one purpose. 


Throughout Manitoba the run-off for the year has been low as compared 
with the mean for the period of record. In the midwestern section of the prov- 
ince, as exemplified by the Swan river, the average run-off was 67 per cent 
of the period of record and in the southwestern section, as exemplified by the 
Assiniboine river, the run-off was only 49 per cent of the long-term mean. 
The flood run-off showed a corresponding decrease, that of the Swan river being 
3-671 second-feet per square mile, or 538 per cent of the previous maximum, 
and the Assiniboine 0-070 second-foot per square mile, or 19 per cent of the 
previous maximum. The minimum run-off occurred during the winter months 
with 0.006 second-foot per square mile in March on the Assiniboine and 0-007 
in February on the Swan. Both of these exceed the previously recorded mini- 
mums, which were 0-001 and 0-000. respectively. 
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Precipitation during the year in the above areas was near normal, that 
in the Swan watershed being 93 per cent of the mean and 99 per cent in the 
Assiniboine watershed. 

In the southerly portion of the province, as typified by the Red river, the 
average run-off was low, being only 53 per cent of the mean, with precipitation 
on the watershed 96 per cent of the long-term mean. The run-off during 
flood, 0-231 second-foot per square mile, was very low, being only 17 per cent 
of the previously recorded maximum. The minimum for the year was 0-007 
second-foot per square mile in September, compared with 0-003, the minimum 
for the period of record. 

In the Laurentian areas in the southeasterly portion of Manitoba and the 
extreme westerly section of Ontario, run-off as typified by the English river 
was considerably above normal, being 132 per cent of the long-term mean, 
while precipitation was 93 per cent of the mean. The maximum run-off was 
0-957 second-foot per square mile, being 53 per cent of the previously recorded 
maximum, while the minimum was 0-299 second-foot per square mile, compared 
with 0-263, the lowest recorded. 

Due to the heavy precipitation in the fall, extensive flooding occurred in 
October on the Roseau river, the low march lands lying on both sides of the 
river from the international boundary to Stuartburn being inundated. Though 
a fairly high run-off was recorded, little of the flooding came from the river 
overflowing its banks, but was mainly due to the low-lying areas becoming 
saturated and being unable to absorb the continued precipitation. 


PLATE 4 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS _ 
ih 
MANITOBA 
FOR YEAR 1926-27 
RUNOFF SHOWR® AS PEACENTAGE OF LONG TERM MONTHLY MEAN 

RED RIVER ASSINIBOINE RIVER SWAN RIVER ENGLISH RIVER 

At Emerson, Man, At Headingley, Man, At Swan River,Man, At EarFalls, Ont, 
300 eenied of Record- 15 Year Period of Record-I4Years _—Period of Record -I4Years. __ Period of Record - I2 Years. 


Ge 

gy 
4 
Z 


| LAE 
ZL 


Ss 
b 
AAA 
CROLL. 


WT TT 


NNW TREE 


i 


Za 


NSN 
NY 


cee 
i) 
Ea 
Ba | A 
CALA 
—LAEE 


MMMM T 


BY 


Awa 
N eecee aa 
N 
N 


ST 

NNNNSNNN 
NWS 
SAN 


Percentage of long’term monthly mean 


AN 


ANN 
N 


i 
‘a 
1" 
Ny 
ANN 

AW 


Wy 
UJ 


ASNSSNNAT 
Ki 


NNSNWIEE 
NW 


NANNY 


NNSNNNIREEE 


\ 
AWN 
ANN 


AA 


N 


ZA 


GY 


e 
aN Eee 
‘i NT 
N S 
AN e 


Ww N| 
N 
N 


N 
NWS 


LAZAZAC ALAA 


N 
NN 
NSS 
NN 

ANN 
NN 
SS 

NS 

NN 
Ny 


7 ALL KA 


N 
NS 
N 
N 


4 LALA 


1A d Z 
AMJJASONDJFM AMJJASONDJFM AMJJA 


LALLA Z 


2) 
Zz 
is) 
G 
= 
eS 


Months 


SPECIAL INVESTIGATIONS 


Upper Rainy Boundary Waters—The field investigatory work necessary 
for the proper consideration of the Reference in respect to the Rainy and the 
Upper Boundary lakes, now before the International Joint Commission, was 
continued on several of these lakes during the past season. The survey party, 
consisting of 15 men was in the field from the middle of May until early in 
October, and the work extended from the upper end of Iron lake to the outlet 
of Loon lake. The surveys were limited to completing and amplifying the work 
previously done by the International Boundary Survey, and consisted of secur- 
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ing the information necessary to delimit the contours between shore-line and 
elevation 1235 on Iron lake, and between shore-line and elevation 1200 on 
La Croix and Loon lakes and adjacent waters. 

In connection with the possible flooding of lands surrounding these lakes 
and consequent damage to the standing timber, the co-operation of the Forest 
Service was secured to make an estimate of the value of the timber between 
the shore-lines and the limiting contours. This work was commenced late in 
the season and covered only Loon lake and the adjacent area, but will be com- 
pleted during the ensuing season. ) 

Close co-operation was maintained with Major Crawford, U.S. Engineer 
in charge of the surveys at the upper end of the watershed. 


Catfish Creck Drainage—Following the surveys made during the early 
part of last year, a certain amount of progress was made with construction on 
the Catfish Creek drainage project during the year. The channel constructed 
in 1924 was enlarged to conform with the approved plans and an additional 
3,600 feet of channel excavated. This comprised the continuation of the old 
channel southerly to the Canadian National Railway and then running east 
along the road allowance to a quarter of a mile east of the northwest corner 
of Section 29. 


Mamtoba Dairy Farms, Limited—On application by the Manitoba Dairy 
Farms, Limited, for permission to lease and drain certain lands in Townships 
4 and 5, Range 9, of the east Principal meridian, an investigation was made 
jointly with the provincial officials with reference to the feasibility of the pro- 
posed reclamation project. Following this investigation an agreement was 
entered into with the company whereby, under the supervision of the federal 
and provincial authorities, surveys are being carried on and drainage ditches 
are to be constructed as required necessary for the proper reclamation and 
settlement of the land. 


Co-operation with Department of Ivadian Affairs—tIn September this office 
acted in an advisory capacity with reference to the protection from frost of the 
Sioux Lookout Indian School water supply system with particular reference to 
the water supply intake. A personal inspection was made of the conditions 
and it was recommended that the intake be encased in a timber crib with a 
filling of earth and stone. This recommendation was approved and the work 
carried out under the supervision of the Department of Indian Affairs. 

In March, 1927, an inspection was made of the water works system of the 
Indian School at Fort Alexander and a report recommending certain improve- 
ments, together with estimates of their cost, was submitted to the Department 
of Indian Affairs. 


Co-operation with Forest Service, Department of the Interior—In March 
the Forest Service requested that this office confer with the Chief of the Tree 
Planting Division of the Forest Service at Indian Head, and advise him on 
eertain extensions to the water supply system necessary for the installation 
of a Skinner Sprinkling System of irrigation for the 10-acre transplanting plots. 
After an examination of the system already installed, a report, together with 
estimates of costs covering the proposed extension, was prepared and submitted 
to the Forest Service. An improved type of ‘installation was recommended and 
was carried out during the past summer under the supervision of the Chief of 
the Tree Planting Division. 


Great Falls—Considerable construction work was carried on by the Mani- 
ttoba Power Company at Great Falls during the year. Unit No. 3 was com- 
pletely installed, given an initial test on November 23 and shortly afterwards 
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was put into operation. The unit is similar to Nos. 1 and 2. This brings the 
installed capacity of the plant to 84,000 h.-p. 

The high tension switching equipment was completely changed, a new 
bank of 21,000 kv.a. transformers and a new 110,000-volt high tension aU 
was installed and the two existing busses were re- -designed to permit of increas- 
ing the voltage from 66,000 to 110,000 volts. 

The decision of the power company to raise the forebay level to elevation 
812 under the conditional approval of the department as a temporary measure, 
necessitated the completion of the dam and dyke in accordance with the 
original scheme of development. The uncompleted portion of the non-over- 
flow section at the west end of the power-house was completed, about 900 cubic- 
yards of concrete being poured. Heavy steel frame-work was also erected on 
the crest of the spillway section of the dam which, by permitting the placing 
of stop logs along the complete length, converts it, when desired, into a non- 
overflow section. In addition, in view of the contemplated raising of the fore- 
bay, the clearing was carried to 814 and a dyke about 16,500 feet in length 
was constructed along the west bank. This was accomplished by raising the 
Winnipeg River railway embankment to elevation 817, by dumping 86,000 
' yards of earth and 3,900 yards of ballast, together with the placing of 10,000 
yards of broken rock as rip-rap along the face. On the rock-fill dam some 
28,000 yards of-clay were dumped along the upstream face in an endeavour to 
minimize the leakage. 

In addition to the construction work at the power plant a steel-tower trans- 
mission line was built from the Great Falls plant to the Manitoba Pulp and Paper 
Company’s mill at Pine Falls and is delivering power to operate that plant. There 
is also being constructed and nearing completion a transmission line from the 
Great Falls plant to the mines of the Central Manitoba Mines Company at 
Bulldog lake. 

To provide for the increasing market for power, contracts have been let 
for the installation of unit No. 4 and for the immediate completion of the power- 
house superstructure. 


Point du Bois-—The installation of units Nos. 15 and 16 during the year 
by the city of Winnipeg completed the power installation at Point du Bois, 
bringing the total installation to 109,000 h.-p. The new units comprise turbines 
of 7,600 h.-p. and generators of 6,500 kv.a. with direct-connected exciters. In 
addition one 9,000 k.w. bank of transformers was replaced by one of 15,000 kv.a. 

The complete installation of the power-house necessitated the enlargement 
of the intake canal in order to prevent undue loss of head. Of the three years 
program covering this work certain improvements were carried on at the entrance 
to the canal involving the excavation of 1,000 cubic-yards of rock. 


Keewatin Power Company-Norman Dam Power House-—With the installa- 
tion of Units Nos. 4 and 5 in the early part of the year the initial development 
as planned is now completed. In addition to the above the construction work 
on the dam was completed by the pouring of the reinforced concrete dam slab 
over sluices 10 to 20 inclusive. 

The installation comprises five vertical turbines of 3,400 h.-p. at 22-foot 
head, direct-connected to generators of 3,300 kv.a. Provision for the ultimate 
installation of two additional units is provided for in the substructure and super- 
structure of the power-house. 

Efficiency tests which were carried out in July showed a maximum over- 
all efficiency of 86-5 per cent and a maximum wheel efficiency of 90-2 per cent 
under a 22-foot head. ; 
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DISTRICT OE ON TA RIe 
N. Marr, District Chief Engineer 


During the fiscal year ended March 31, 1927, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in the province of Ontario have been continued in accordance 
with the terms of the co-operative agreement of October 1, 1919, between the 
Department of the Interior and the Hydro-Electric Power Commission of Ontario. 


ORGANIZATION 


The work of the Ontario Hydrometric Survey was carried on under the 
direction of the District Chief Engineer with a head office at 81 Metcalfe street, 
Ottawa. The greater part of the field operations was carried out by the field 
staff from the North Bay office. The hydrometric investigations in that part 
of the province west of and including the Nipigon river were, as in previous 
years, carried om under the direction of the district office at Winnipeg while 
twelve stations on streams tributary to the Ottawa river which, being in the 
province of Quebec would ordinarily come under the supervision of the District 
Chief Engineer at Montreal, were for reasons of economy handled by the Ottawa 
office. CO-OPERATION 


In pursuing the field and office investigations, the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission of 
Ontario. Valuable assistance has also been given the engineers of the district 
by various persons and corporations interested in the securing of hydrological 
data. In particular, reference should be made to the co-operation carried on 
with the following companies: The Abitibi Power and Paper Company; the 
International Nickel Company of Canada; the Kaministiquia- Power Company; 
the Mattagami Pulp and Paper Company; the Mississippi River Improvement 
Company; the Pigeon River Lumber Company; the Spanish River Pulp and 
Paper Company; the Spruce Falls Company; the Northern Ontario Power Com- 
pany, and the Gatineau Power Company. . 


HYDROMETRIC SURVEY 


During the fiscal year ended March 31, 1927, 59 regular stations were main- 
tained on rivers and tributaries in the following main watersheds: Hudson Bay, 
lake Superior, lake Huron, lake St. Clair, lake Erie, lake Ontario and Ottawa 
river. 

Of these, 50 were maintained throughout the year for power purposes, five 
were maintained throughout the year and two during spring run-off for flood 
study; one for the purpose of domestic water supply and one on an inter- 
national power control problem. 

For the purpose of illustrating the general run-off conditions in Ontario, 
graphs showing the variation from the mean month by month, for four typical 
stations, have been prepared and are attached (see plate 5). The stations 
selected are on the Grand river at Galt, the Moira river at Foxboro, the South 
river at Powassan, and the Kapuskasing river at Kapuskasing. 

In the southwest portion of the province, as typified by the Grand river, 
precipitation was above normal and the run-off 159 per cent of the long-term 
mean. Flood run-off reached a maximum daily discharge of 11-015 second- 
feet per square mile in March, as compared with 22-125 second-feet per square 


Percentage of long term monthly mean 
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mile, the maximum for the period of record. The low-run-off, which occurred 
in August, was at the rate of 0-070 second-foot per square mile, as compared 
with 0-036 second-foot per square mile, the lowest so far recorded. 

For the eastern portion of the province the typical stream selected is the 
Moira river at Foxboro. The precipitation was well above normal and the run- 
off for the year was 144 per cent of the long-term period. Flood run-off reached 
a maximum daily discharge of 8-516 second-feet per square mile in March, as 
compared with 12-003 second-feet per square mile, the maximum for the period 
of record. The low run-off, which occurred in August, was at the rate of 0-128 
second-foot per square mile, as compared with 0-014, the minimum discharge 
so far recorded. 


PLATE 5 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
ONTARIO 
FOR YEAR 1926-27 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
GRAND RIVER MOIRA RIVER SOUTH RIVER KAPUSKASING RIVER 
At Galt. At Foxboro. Near Powassan At Kapuskasing 

Period of Record - II Years Period of Record-|3Yeans. Period of Record - 9 Years. 
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In the North Bay district, the typical stream selected is the South river 
at Powassan. The precipitation was above normal and the run-off for the 
year was 110 per cent of the long-term period. Flood run-off reached a 
maximum daily discharge of 13-741 second-feet per square mile in July, as 
compared with 16-735 second-feet per square mile, the maximum for the period 
of record.. The low run-off, which occurred in September, was at the rate of 
Q-388 second-foot per square mile, as compared with 0-184, the minimum dis- 
charge so far recorded. 

For the northern portion of the province the typical stream selected is the 
Kapuskasing river at Kapuskasing. The precipitation was above the average 
and the run-off for the year was 117 per cent of the long-term mean. Flood 
run-off reached a maximum daily discharge of 3:605 second-feet per square 
mile, as compared with 13-049 second-feet per square mile, the maximum for 
the period of record. The measurements of low flow cannot be taken as an 
indication of the minimum run-off from this drainage area because they are 
affected by the operation of a power plant above the gauging station. 


SPECIAL INVESTIGATIONS 


The analysis of the water-power and storage resources of Ontario was 
continued during the year in close co-operation with the provincial authorities. 
During the vear, a station was established on the Mattagami river at 
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Smoky Falls. Information is being obtained which will be useful to the 
company at present developing the site. 

Special study of the hydrology of the Niagara river was continued through- 
out the year and very satisfactory results obtained in the investigation of 
discharge referred to the Buffalo breakwater gauge. The studies, of river 
slopes and the effect of diversions in governing pool levels have also been 
continued. 

The International Lake Superior Control Board, in the exercise of its 
duties in connection with the regulation of the level of lake Superior, has 
been recalibrating the discharge through the dam at Sault Ste. Marie and 
the channels leading from lake Superior. In this work the Dominion Hydro- 
metric Survey, through the Ontario staff, has afforded the assistance of its 
officers to the board. 


DISTRICT OF QUEBEC 
L. G. Denis, District Chef Engineer 


Basic investigatory work on water-power and allied matters was continued 
throughout the year in Quebec province by the Dominion Water Power and 
Reclamation Service in conformity with the co-operative agreement between the 
department and the Quebec Streams Commission. This included the operation 
of various hydrometric stations in different parts of the province, a number 
having been recently added on tributaries of the Ottawa river in connection 
with the important development of this district, and along with the other 
stations maintained to further the wise utilization of the bountiful water-power 
potentialities of Quebec. 


ORGANIZATION 


The work in Quebec is directed from the District Chief Engineer’s office 
at 201 Inspector street, Montreal, close co-operation being maintained with 
the Quebec Streams Commission whose head office is located in the same city. 


CO-OPERATION 


The investigations are pursued in well defined co-operation with the Quebec 
Streams Commission, but, in addition to this, many private organizations inter- 
ested in the data secured lend most beneficial assistance by co-operating in the 
various activities of the service in Quebec. Among the latter organizations may 
be mentioned the Shawinigan Water and Power Company; Duke-Price Power 
Company; Price Brothers, Limited; Canadian International Paper Company; 
Laurentide Power Company; Southern Canada Power Company; Ottawa- 
Montreal Power Company; Quebec Power Company, and the Lower St. 
Lawrence Power Company. 


HYDROMETRIC SURVEY 


During the fiscal year ended March 31, 1927, 88 gauging stations were 
maintained on rivers and lakes in the following main watersheds: Ottawa, 
St. Maurice, St. Francois, Richelieu, Batiscan, Jacques-Carticr and Chaudiére 
vivers, other northern and southern tributaries of the Middle and Lower St. 
Lawrence, and the Saguenay, Nottaway and Harricana rivers. Of these 59 are 
all-year discharge record stations, one is operated for discharge records during 
the open season only and 28 are operated all year for the observation of water 
levels only; of the total 7 are for storage regulation, 74 others are maintained 
for power and 7 for both flood and power studies; in addition to these, miscel- 


Fo 
} 
3 
y | 
Fs 


Water Power and Reclamation Service 43 


laneous measurements were obtained at 21 other points. The increase in the 
number of stations is mainly due to the extension of activities to several 
tributaries of the Ottawa river. Although followimg a mild winter the spring 
of 1926 was late and cold with the result that April and in some cases May 
run-offs were below normal; the late freshets, however, made up for the early 
deficiency and were above normal except:on the St. Maurice, whose waters 
were held back by the Gouin dam for storage purposes. The summer run-offs 
were evidently increased by the effect of this late spring, as, although the 
precipitation was comparatively low, the stream-flow was almost up to, and in 
some cases above, normal. Early autumn was marked by light rainfall and 
consequent slightly sub-normal run-offs, while heavy November precipitation 
generally brought these up to above normal. 


The comparatively mild winter continued to produce above normal run- 
offs except in the Eastern Townships where they were below normal for the 
first two months of 1927, but rose to 64 per cent above normal for March. 


During the fiscal year the temperature ruled below average and a com- 
pilation from the records of 7 representative stations distributed over the 
province gave a mean yearly temperature for the year one degree below the 
average. 

For the purpose of illustrating the general run-off conditions in Quebec, 
graphs showing the variation from the mean, month by month, for four typical 
stations have been prepared and are attached (see plate 6). The stations 
selected for this province are the St. Maurice river at Grand’mére, the St. 
Francois river at Richmond, the Madawaska river at Ste. Rose Degele, and 
the Harricana river at Amos. 


To the north of the Middle St. Lawrence, as typified by the St. Maurice 
river, precipitation was below normal and the run-off for the year was 98 per 
cent of the long-term mean. Flood run-off reached a maximum daily discharge 
of 7-0 second-feet per square mile in May as compared with 10°7 second-feet 
per square mile, the maximum for the period of record. The low run-off which 
occurred in September was at the rate of 0-86 second-foot per square mile as 
compared with 0-20 second-fcot per square mile, the lowest so far recorded. 


PLATE 6 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
1 in 
QUEBEC 
FOR YEAR 1926-27 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 

STMAURICE RIVER STFRANCOIS RIVER MADAWASKA RIVER HARRICANAW RIVER 

At Grand Mere At Richmond At SteRose du Dégele At Amos 
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For the southern portion of the province the typical stream selected is 
the St. Francois river. The precipitation was below the average but the run-off 
for the year was 114 per cent of the long-term mean. Flood run-off reached a 
maximum daily discharge of 15-7 second-feet per square mile in April as com- 
pared with 18-1 second-feet per square mile, the maximum hitherto recorded. 
The low run-off which occurred in August was at the rate of 0.47 second-foot 
per square mile as compared with 0-22 second-foot per square mile, the lowest 
on record. 

For the eastern portion of the province, south of the St. Lawrence, the 
typical stream selected is the Madawaska river. The precipitation was above 
the average and the run-off for the year was 114 per cent of the long-term 
mean. Flood run-off reached a maximum daily discharge of 10-3 second-feet 
per square mile in May, nearly equalling the maximum so far recorded of 10-8 
second-feet per square mile. The low run-off which occurred in April was at 
the rate of 0-33 second-foot per square mile, as compared with 0-05 second- 
foot per square mile, the lowest so far recorded. 

For the northern portion of the province, the typical stream selected is 
the Harricana river. The precipitation was above normal and the run-off for 
the year was 112 per cent of the long-term mean. Flood run-off reached a 
maximum daily discharge of 5-2 second-feet per square mile in May as com- 
pared with 6-6 second-feet per square mile, the maximum for the period of 
record. The low run-off which occurred in March was at the rate of 0-31 
second-foot per square mile as compared with 0-20 second-foot per square 
mile, the lowest so far recorded. 


SPECIAL INVESTIGATIONS 


Work was continued on securing, classifying and summarizing in proper 
form all available data from various sources on developed and undeveloped 
water-power in Quebec province. These data cover particularly all surveyed 
or explored rivers of the province and are extensively used in satisfying numer- 
ous requests for information in connection w-th proposed or existing power 
developments and industrial expansion. ‘This material is also used in con- 
nection with the Water Power Resources Inventory including the preparation 
of power river synopses. 

The water levels and flow investigation of Prairies river near Montreal 
was continued throughout the year, while a number of special meterings were 
made on the St. Maurice to check the regulation of this river. 

During the year a complete reanalysis of data in connection with developed 
and un-developed water-power in Quebec was carried on in close co-operation 
with the Quebec Streams Commission and, resulting therefrom, the work of 
compiling a list of water-powers in the province was undertaken and was 
brought to completion during the month of March. The list was thereupon 
submitted to the Quebec Streams Commission for review, following which the 
matter of publication will rest with the provincial authorities. 


DISTRICT OF THE MARITIME PROVINCES 
K. G. Chisholm, District Chief Engineer 


The activities of the Water Power and Reclamation Service in the Mari- 
time Provinces were continued during the fiscal year ended March 31, 1927, 
in conformity with the agreements of 1919 between the Minister of the Interior 
on behalf of the Federal Government, and the Governments of Nova Scotia, 
New Brunswick, and Prince Edward Island. 


es 
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ORGANIZATION 


The district office is centrally situated at 193 Hollis street, Halifax, from 
which point all parts of the district are readily accessible and branch offices 
are not required. Office accommodation is provided by the Nova Scotia Gov- 
ernment. 

The primary duty of the organization is the systematic collection and 
analysis of stream-flow data which is making possible a scientific study of the 
water resources of the district, and has already had a marked effect on water- 
power development. Secondary to this important work is a routine system of 
investigatory surveys of all important power and storage possibilities. 

By the terms of the agreements under which the service operates the 
closest co-operation is maintained with the local governments and every pos- 
sible assistance given to their departments, the Nova Scotia Power Commis- 
sion and the New Brunswick Electric Power Commission, actively engaged in 
the development and distribution of power. By reason of the fundamental 
stream-flow data on which all water-power projects are directly dependent and 
the accumulation of information relating to particular rivers and sites, the 
department has been in close touch with practically every modern water-power 
development in the Maritime Provinces. 


HYDROMETRIC SURVEY 


Stream gauging was under way at 35 regular gauging stations, of 
which 3 were discontinued during the year owing to unsatisfactory con- 
ditions of control. Of the 32 permanent stations under observation at 
the end of the year, 9 are in New Brunswick, 19 in Nova Scotia, and 
3 in Prince Edward Island. In practically every case the rivers now 
under observation in New Brunswick and Nova Scotia are important power 
streams, and in addition are so distributed as to give added value to the records 
for comparative cstimates of power and flow on other streams. In Prince 
Edward Island there are no large power sites and the three gauging stations 
maintained are valuable only for statistical purposes in estimates of power 
supply. 

aa mean yearly run-off was above normal in all parts of the district owing 
chiefly to unusual climatic conditions at two different periods of the year. The 
spring of 1926 was exceptionally late throughout the whole district so that spring 
freshets were delayed into May and June, and the winter months of December, 
1926, and January, 1927, were generally mild and rainy with consequent high 
water for those months also over most of the district. Notwithstanding droughts 
more or less severe during the late summer and early fall the net result for the 
year was mean figures varying from 110 per cent to 123 per cent of the long 
term average. 

In presenting a summary of the above-mentioned conditions the run-off on 
four different streams typical of as many parts of the district is shown graphically 
on Plate 7. 

In eastern Nova Scotia, typified by the St. Mary river, the mean run-off 
for the year was 115 per cent of the average for the past twelve years. The 
sub-normal flow in April and the high water of May and June consequent upon 
the delay in the spring freshets are evident. A low water period extended from 
July to November with a minimum in September, when the monthly mean was 
only 9 per cent of the average, and was followed by high water in December 
and January. During the September drought low Hows of 0-07 second-foot per 
square mile were recorded as compared with an absolute minimum of 0-04 
second-foot in 1921. In February and March sub-normal flows again occurred 
owing to cold weather in those months. 
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PLATE ie 
MEAN, MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
i] 
THE MARITIME PROVINCES 
FOR YEAR 1926-27 
RUNOFF SHOWN AG PERCENTAGE OF LONG TERM MONTHLY MEAN 
St MARY RIVER MEDWAY RIVER LE PREAU RIVER MIRAMICHI RIVER 
At Stillwater At Charleston At Le Preau At Blackville 

Period of Record-|2 Years Period of Record - |2 Years Rites Period of Record -3 Years ee Period of Record - 9 Years 
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On the Medway river in southwestern Nova Scotia, where the yearly mean 
was 110 per cent of the average, the run-off was very similar throughout the year 
to that of the St. Mary river except that the streams in this portion of the 
district having much greater lake areas, the extremes of high and low water 
were not so pronounced. No very large floods occurred and the minimum 

_flow for the year was 0-19 second-foot per square mile, whereas flows of 0-04 
second-foot per square mile occurred in 1921. 

In southern New Brunswick, as shown by Lepreau River records, con- 
ditions in the spring and early summer of 1926, and in the winter of 1926-27 
followed quite closely those of the St. Mary and Medway rivers in Nova 
Scotia. During the months of October and November, however, heavy rains 
resulted in high water with floods of 55 second-feet per square mile on October 
25 and 26. The minimum flow during the year was over five times the record 
low flow of 1921 and the yearly mean was 116 per cent of the long-term 
average. | 

The Miramichi has been selected as characteristic of the run-off in north- 
ern New Brunswick. Following the spring floods of May and June the 
stream-flow for July, August, and September dropped to little below normal. 
During October, November, and December there were frequent rains and 
the streams remained fairly high until cold weather in the latter part of 
February and early in March caused sub-normal flows of 76 per cent for the 
month of March. The mean for the year was 123 per cent of the average 
for the past nine years and no record maximum or minimum occurred. 


SPECIAL INVESTIGATIONS 


Under the routine inquiry into power resources of the district, the Gas- 
pereau river in Nova Scotia was investigated in considerable detail. This is 
one of the chief power streams in Nova Scotia and is of special importance 
by reason of its control by the Nova Scotia Tramways and Power Com- 
pany, operating the power and lighting system in the city of Halifax. On 
several occasions development has been projected to supply the Halifax load 
and early in 1926 when it again became active a complete investigation by 
this service was requested. Notwithstanding previous preliminary work from 
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other sources this investigation, which was not completed until the middle of 
August, established for the first time data indispensable to a comprehensive 
study of the power possibilities of the river and which constitute an important 
addition to the knowledge of the water-power resources of Nova Scotia. 

During the year a comprehensive examination of the Nipisiguit river in 
connection with proposed large increases in the supply of power to the pulp 
and paper industry at Bathurst was made. During these investigations very 
considerable assistance was rendered by officials of the Water Power and 
Reclamation Service, in the preliminary storage reconnaissance, in the detailed 
surveys of the various power sites already indicated by preliminary investi- 
gations of the service in 1922, and in the supply of hydrometric records from 
which power estimates could be made. 

The outstanding construction event of the year in this district was the 
opening of work at the Grand Falls development of the St. John river, New 
Brunswick, on August 10. This service has been in close touch with this 
project since its early stages in 1923, both in regard to international Sree rae 
involved and in detailed preliminary investigations. 

Dependent to a certain extent on the Grand Falls development is the 
project of the New Brunswick Electric Power Commission for development 
at Meductic Falls further down stream. This will be a variable head develop- 
ment and this service was able to supply daily observations of gauge height 
and discharge for the past eight years, from which the fluctuations of head 
and flow, the possible power output and, in connection with cost estimates 
prepared by the commission, the economic feasibility or otherwise of the site 
may be definitely established. This project is still under investigation. 

In Nova Scotia, the 5,000-hp. extension to the St. Margaret Bay system 
of the Nova Scotia Power Commission was actively commenced early in 
February. In accordance with the co-operative nature of the department’s 
activities in this district as much assistance as possible was given to the 
commission and certain items of design were handled in this office. 

At the request of both the New Brunswick Electric Power Commission 
and engineers acting for the International Paper Company at Grand Falls, 
a reconnaissance was made of portions of the Miramichi river in New Bruns- 
wick, and further surveying completed at the White Rapids site on the main 
southwest branch. 

On the St. Croix river, forming part of the international boundary between 
New Brunswick and the state of Maine, the regulation of the flow past the 
Grand Falls power dam of the St. Croix Paper Company in the interests of 
power users on both sides of the river, and the maintenance of proper fish- 
way facilities are subject to the supervision of the International St. Croix 
Board of Control, of which the director of this service is Canadian member. 
An inspection of the river and a report thereon was made from this office in 
November, 1926. 

In December an inspection and timber estimate of 180 acres of land at 
Shelburne, N.S., was made for the Ordnance Admiralty and Railway Lands 
Branch of the department. 

At the request of the Nova Scotia Power Commission and the town of 
Hawkesbury, an investigation was made of Horton brook as a possible source 
of power supply for the town. 

In addition. to the above definite items, a large number of inquiries were 

adequately dealt with from hydrometric and other data on file. 
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IRRIGATION 
J. S. Tempest, Commissioner of Irrigation 


GENERAL 


The very light snowfall of the winter 1925-26 and the subnormal precipi- 
tation in the central and southern portions of the provinces of Alberta and 
Saskatchewan caused a shortage of water both for irrigation and domestic pur- 
poses, resulting in a number of complaints which were investigated and satis- 
factorily adjusted. 

Throughout the semi-arid section and in the Peace River area settlers are 
becoming more alive to the value of an improved water supply. Dams are 
being constructed throughout these areas with sufficient storage capacity to 
ensure an adequate reservoir supply. In many cases, due to ignorance of the 
law, these dams have been constructed without authority and have only been 
brought to the attention of the department through complaints regarding the 
amount of available water further down stream. 


In response to requests from irrigation districts and in rendering advice to 
individual irrigators, field work on the location of farm laterals was again 
carried out together with investigations into soil conditions under irrigation. 
Studies of seepage and alkali problems were continued on the larger projects 
throughout the season. ‘The value of these studies will probably not be apparent 
till their completion when a very large amount of data will be available. 


The classification of irrigable lands was continued throughout the season 
by one engineer and helper, both of whom have been fully occupied during the 
winter months in co-ordinating, tabulating and mapping the data collected. 


Investigations were continued at the Brooks “Duty of Water” Experiment 
Station and a large amount of very useful information gained. Co-operative 
work in the study of the kernel quality of wheat in relation to irrigation was 
continued with the University of Alberta and three years’ data are now avail- 
able. 


The sugar beet industry is developing into an important factor in the 
agricultural life of the settler on irrigated lands within an economic radius of 
the factory at Raymond. The improvement in the condition of the lands 
devoted to the growing of sugar beet, due to the necessity of intensive culti- 
vation, is already becoming apparent. The demand for the results of our 
investigation of the water requirements of this crop is evidence of the great 
interest being taken by the farmers in the successful cultivation of the sugar 
beet. on varying soil types, under irrigation. 


WatTrerR ADMINISTRATION 


During the calendar year 1926, 77 applications were filed for the right 
to use water under the Irrigation Act, an increase of 14 over the previous year. 
There were at the end of the year 1,277 licensed or authorized projects, in 
various stages of completion, while 216 proposed projects were under investi- 
gation. 


48 


Water Power and Reclamation Service 49 


STREAM-FLOW ESTIMATES 


Maps have been completed showing lines of equal mean, maximum and 
minimum run-off in Alberta and Saskatchewan. These graphic respresenta- 
tions of water-supply conditions are deduced from hydrometric records to 
September, 1925, and their preparation has involved a considerable volume of 
original research in determining co-efficients to reduce all data to a common 
basis The methods adopted are of special value in estimating unmeasured 
water supplies and obtaining a broad view of the hydrometric situation from 
time to time. 


METEOROLOGICAL INFORMATION 


Records of precipitation, temperature, relative humidity and wind veloci- 
ties have been tabulated from the monthly reports of the meteorological service 
and studies are being continued to determine the climatic factors which affect: 
the hydrological and crop growth conditions in the irrigated areas. Compre- 
hensive data of this nature are necessary in dealing with applications and pro- 
tests, in order to distinguish between the effeet of natural and artificial control 
of lakes, flooded areas and streams. It is often difficult to convince those 
interested that effects due to the ordinary climatic cycles are not the result of 
works constructed under authority of the Irrigation Act, and studies based on 
independent observations are especially valuable in this connection. 


EVAPORATION 


In estimating losses from lakes and reservoirs, evaporation is usually the 
principal factor and fairly close estimates are necessary in designing reservoirs 
or utilizing lake records for hydrological studies. Losses from land surfaces 
bear a general relation to similar losses from water surfaces and affect the 
relation of run-off to precipitation. While it is generally known that low 
evaporation is a large contributor to the productivity of Western Canada, more 
definite collated data are desirable in connection with the duty of water as 
applied to different localities. 

Observations have been taken in metal tanks at various times and places 
since 1896. The summer records at the University of, Saskatchewan at 
Saskatoon are fairly complete from 1918 to date and can be compared with 
Class I, meteorological data, so that it has been possible to devise a formula for 
the purpose of estimating evaporation from the published weather reports. A 
judicious use of this method will add considerably to the knowledge of the 
evaporation to be expected under various conditions, and will enable the service 
to complete and supplement the information obtained by direct observation. 


INTERNATIONAL STREAMS ADMINISTRATION 


The measurement and apportionment of the waters of the St. Mary and 
Milk rivers was carried out during the past season under the provisions of the 
order of the International Joint Commission of the 4th October, 1921. The 
same pleasant relations continued with the Montana division of the United 
States Geological Survey and with the United States Bureau of Reclamation 
in the co-operative collection of the stream-flow data on the international 
streams flowing in Montana, Saskatchewan, and Alberta. 

The flow of these streams and their tributaries during the irrigation season 
of 1926 was one of the lowest on record and the demand for water for irrigation 
purposes was the greatest experienced. While the water supply was insufficient 
to fulfil all demands, the irrigated areas depending upon the main streams for 
their supply did not suffer seriously. 
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The investigation of snow conditions in the Upper St. Mary river basin 
was continued early in May and carried out jointly with the Montana division 
of the United States Geological Survey. By these investigations the relation- 
ship between depth of snow and run-off from the area is fairly well established. 


INSPECTION WORK 


The investigation of proposed projects involving the making of surveys and 
the preparation of plans was continued throughout the field season in con- 
junction with canal and stream measurements and the study of absorption 
losses in reservoirs. Wherever possible, schemes in operation were also inspected. 
The following is a summary of work carried out in each district:— 


District Gauging | Inspections| Surveys Gaugings 
Stations 

POUL. DARK RUC Oana eee Te cen det nt chrome ae 9 32 ih 74 
INGE Sbarkarehewanenyern: fa. atm less pant 13 27 1 Ah 
BOUDO aE yer oni ee ys sR 64 48 10 a 
Med lcines Steet See COR yesh cack Salone eee 36 64 if 167 
(lal ai ay ray RAMP ec 5. Sk aehce, ty oo chee) Gon o CRE 14 22 3 125 
ethibricweranuay atiKmal leer Se on ky ee eee 15 va er! 130 
Cardston wearer te eee ee a A Ak ee 34 22 6 282 
NES CIGDC geen eA ee EA. Pie Ao, Yah one pitt te kehte ee 15 56 6 158 
Dai tie ere ES Soe, gs 5 eat bees cannes 24 9 4 227 
TGSLGN GUM ek ck on tne nen nee 12 34 6 “al 
IN Gries | er Gee eta Cec Scene x aie wien hee eee 19 50 TL 136 

SLAG Ld LSA. ieee «kee, © eee 255 387 as 1,759 


Inspection work for the season was mostly of a routine nature, the only 
unusual feature being complaints requiring investigation. The striking point 
about these complaints was not the fact that they were more numerous than 
usual, but that they were received from localities which seldom, if ever, before 
‘have suffered a shortage of water for the ordinary domestic and stock-watering 
requirements of the settlers. This was particularly noticeable in the south- 
western part of the province extending into the foot-hill country. 


Watermasters—New watermaster warrants were issued early in 1926 tc 
conform to the new district boundaries in the southern part of the provinces of 
Alberta and Saskatchewan. This area, previous to the amalgamation of the 
Reclamation Service with the Water Power Branch, was divided into three 
inspection districts, but is now divided into six, viz: Macleod, Cardston, Leth- 
bridge, and Medicine Hat districts in Alberta; Boundary and South Saskat- 
chewan districts in Saskatchewan. In consequence the watermaster warrants 
were increased to six, one to the engineer in charge of each district. As noted 
above, a number of complaints. were investigated and all were settled promptly 
by the watermasters concerned. Only one was of a serious nature, that received 
from a number of settlers along Etzikom coulee in the Lethbridge district, due 
to a shortage of water for stock-watering purposes. The watermaster by 
vigorous action and the exercise of a considerable amount of tact in dealing 
with owners of reservoirs in the coulee was able to effect prompt relief of what 
might very soon have developed into a serious situation. 


Domestic Water Supplies—<As in previous years, many applications for 
the right to impound water for domestic purposes were dealt with. Although 
the works connected with such applications are generally insignificant from the 
standpoint of their extent and cost, nevertheless their importance to settlers in 
areas where there are no perennial streams is obviously very great. To obtain 
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a water supply to meet their domestic and stock-watering requirements, these 
settlers-‘must conserve what run-off occurs and the common method in practice 
is to dam a convenient coulee or watercourse by an earthen embankment, with 
a ditch around one (or each) end of the dam to provide for the passage of 
flood water. This type of dam calls for no cash outlay, an item of great 
importance to the average farmer, and if proper care is taken in design and 
construction, is admirably suited to the purpose. The inspecting engineers are 
ready at all times to lend their services to the settlers in their respective dis- 
tricts in the laying out of their works and to advise them regarding construc- 
tion problems. Whenever unauthorized works of this kind are encountered 
the owners are advised to protect their interests by taking the proper steps to 
have them legalized. 


Municipal Water Consumption Data.—These data have been collected for a 
number of years and the records compiled therefrom are submitted in the tables 
appended. ‘The department is indebted to the various towns and cities for their 
co-operation in furnishing the monthly records. 


DROUGHT AREA INVESTIGATION 


It is generally recognized that extensive areas in Alberta and Saskatchewan, 
where precipitation is insufficient for the growth of crops and where irrigation 
is not practised, may be used to the best advantage for grazing purposes and in 
an endeavour to find some solution applicable to the drought areas generally 
that portion of Alberta between the Red Deer and South Saskatchewan rivers 
to the east of range 11 has been investigated in some detail. In the year 1924 a 
survey was made of this area and a report completed having regard primarily 
to the available water supplies and suitability of the lands for grazing pur- 
poses. While it was found that the present stock-water supplies, consisting 
of rivers, springs and sloughs are sufficient for the larger portion of the area, 
there are a number of townships which can only be served by artificial means. A 
further field investigation was carried out during the past year for the purpose 
of determining ways and means for improving the water-supply conditions in 
these townships, mainly by the location of sites for small earth dams in coulees 
where a portion of the run-off may be impounded. In connection with this work 
sixty-six possible sites were investigated and surveys and cost estimates com- 
pleted. 

In addition to the above work, investigations were made to determine the 
possibilities of improving the water-supply conditions by an extension of the 
canal system of either the Canadian Pacific Railway Company or the Canada 
Land and Irrigation Company. It was found that the cost of either of these 
schemes would be excessive and that the present supplies could be more economic- 
ally improved by the construction of small reservoirs and wells. 


Masor [rRRIGATION PROJECTS 


THE CANADIAN PACIFIC RAILWAY COMPANY 


Western Section—Water was turned into the system on April 30 and the 
headgates closed on September 19. During the year, 125,176 acre-feet of water 
were diverted from the Bow river. The highest daily discharge recorded was 
1,040 cubic feet per second on June 6, and the average daily flow for the month 
of maximum demand was 627 cubic feet per second during July. 

During the past season 19,561 acres were actually irrigated, an increase 
over 1925 of 14,177 acres. The total cropped irrigable area was 187,600 acres 
producing values amounting to $3,719,208, or representing a per acre return of 
$18.38. Of the total cropped area on water-right land 158,500 acres were in 
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wheat, which produced 2,870,000 bushels: or at the rate of 18 bushels per acre. 
Other crops on water- right lands included: oats, 20,000 acres; barley, 5,000 
acres; hay crops, 17,000 acres. 

The season was generally favourable, precipitation being slightly above the 
average of the past fourteen years. Spring conditions were promising with 
plenty of reserve moisture in the soil. Unfortunately, however, the month of 
September brought early snow storms and frost which, together, did considerable 
damage to all late seeded crops as well as to grain in stook. 


Cities and Towns in the province of Alberta—Record of Daily Water Consump- 
tion in Imperial Gallons for the Year 1926 


Athabaska—Population 450 Bassano—Population 1,000 
: ' Per Per Per Per ; Per Per Per Per 
Month ecu Head | Head | Head | Head dtd en e| Head | Head | Head | Head 
Vie for do- | for in- for for oan Ted fee £¢! for do- | for in- for for Unac- 
ie mestic | dustrial} other all for Fi fe mestic | dustrial] other all counted 
moet pur- pur- pur- pur- montis oer pur- pur- pur- for 
poses | poses poses | poses poses | poses | poses | poses 
January..... 8,000 Odeon ree eel nck eae ste avd eA ane TOD DDS ae re cats fa ceancracies | merece 1223 | eee 
February sav (RO ak sh ereal U TA cxtees TVG S428 see eee tee a Tea e eereneee 116>4 soar: 
March...... 3,000 (ICY il Re arena! eae ee Gila ees 1 2OF BOD aetna ces leet ete | eee eine 12. Gin4. | are 
ADT meer 3,000 Gis Wxeee ft so cette Cel Geeeees 1605666) 206 oe oe ey Me PAN irate IGP Ales 8 ae 
Maye ee 3, 064 GiSS eer 6 1a ates OSS Pern ee DOO’ 616s rogers il etal sues | tee VR OGM am oes acy an 
Whame wears 3,000 Gig teste tep rere fiaveletee her On aero e ZLOPLOG Aas oleae tees | sear DAOQeZ eee 
July cece 3,064 GiGi erate ol! eee were GuSle ms see orts DAV 290 | arcs. oil eee Aco ee D413! i Meee 
MUS U eee 3,064 Beh cotter isks «litte a rsieattte G8 tere PLS S.i Wer esac Meal eae eiio.s | eee PAO se Sad 4 
September . 3,267 LS, aw ee | eae ee fas | eee Reh Ibs Ni O19 Al rae Aire e Hal bole alcatisict TSH: 7s eee ee 
October. ... 3,161 hcl (| ARS aan rege ene 0) | eet cane AVS AO CL tote ae Meee ae cre teers ASTON Ae oe Oho 
November . 8,300 Moola Ree teehee L4G) ies Set Brie LEG OOO Ie Sate sre cate ees artes coil oyetene eres 17670| Season 
December.. 6,427 TENCE WAP aes Al eee cemarlests 14S || ever one 165000 yates Stoel cereale ae 165¢0iepeee 
Average for 
the year.. 3,389 Bir) EGA AS a cae re VON peters, LGAE AOA Ve ees, Copel hee ea chert one 107454 | Geese ene 
Edmonton—Population 65,000 Lethbridge—Population 13,000 
January.....|. 5,772,903 51-5 22+2 15-1 S8eSi tate ct 1,252,838 64-6 31S ieee OGs4). 5 eee. 
February...| 5,835,000 52-1 22°4 15°3 rte Pel cles o 2.4 1,222,321 62:1 SLO leat 94-0) eeehe ty 
March...... 5, 783, 226 51-6 22-2 15-1 88:0) 2 seen. 1,167,935 62-8 eh | Sekt 8O<8l Peewee 
Artleceen 6,006, 667 53-6 23-1 15:7 QA erence 1,437,700 71:2 39-1 0:3 110: '6 ye seeee 
Matyi e cs. 6,251,613 55-8 24-0 16-4 OG 2ieeecc ee 1,857, 387 102-9 35-9 4+] 14:2)'O)| eee eee. 
dumereey ies 6, 182,333 55-1 23°8 16-2 Obl saa, tae 1,890, 200 100-6 40-0 4-8 145-4 52 ecener 
lve cee ore 7,163, 226 63-9 27°6 18-7 WL O2 |e eeo tee 2,079,000 106-4 47-3 6:2 1596 | aa reas 
August. .+.. 6,219,677 55:7 24-0 16:0 9D:7| cae on eee 1,665,677 83-1 43-0 2:0 128-1 eee Rae 
September .| 5,986,667 53-4 23-0 15:7 OF al Wena 1,272,200 63°2 D4 [laser O79 ae ae 
October. ...| 5,599,484 50-0 21-5 14:6 SOs. see 1,321,161 65-8 BOLSlseu eee LOIS6\O. epee 
November .} 5, 841,667 52-1 22-5 15:3 SO Oly tay ore 1,446, 200 71:3 3020 | ne eee L132) eee ne 
December..} 5,916,452 52-8 22-7 15-5 O10 epee 1,309, 741 65-5 GHIA 5 A seas 100) 7) eens 
' Average for 
the year..| 6,044,910 54-0 23-2 15:8 9350): eRe: 1,493, 630 76-6 36:8 1-5 1149 | ep i 
Month Medicine Hat—Population 10,000 Redcliff—Population 1,000 
JANUAL Ve ers eet AOD mace | sere re ies] Sic he sietopell co eesecleetn DRPANOA| os kare 04) Go Weticies occ crsvere austell oe oats 04-6) a eee 
Mebruaryace| een Ol seed 4 ierenecnt. 2a san citer arena DOV" Sierras: O31 O07 era ctan| eset penta Lemecmtere YIU Wee, bouob 
March. ..... DL ROG ee eles uc. ols eetolnete PANO eho bce 102 208i soccer ne eae 102*2|\ mee 
Aprile omens DE OB a OOO emitter ePal eta iagera xl ern Ae VAS BIBYA Beaty aN 140 Ae O | aR ce Sclite aA © cot mentee ea 149-4]........ 
Maya. ee SM OQ22 Oller sce Mas sens 0 || eee S028! eeecee re QDSTO00| Arenal here cokeell sees: 208-0 |. epee 
VUNG. hee 2 AG Odie tere ca as eval. Se il oe CAGE ZV access isthe Ll AD |x stecdecvsters'|'c rete aecell eee e eres Oe led levekreeeterte 
Mbyte, = eee AMO9 ORS Solera «soko. ce-sial lon Rees AQ9: O) eles nanaee BIOTA OO RARE Se eae wah eee | Rete tnee CA IPADET eat iche ec 
August..... BLOTORGGS ieee ven ais De, lan eee SUG nee ae OE EV AL \ Ae Se Reo SERS aL craboee 250'8| ance 
peptember ees 44aGuadleeere deletes so cl ae ee ZoMOle Ve ees 95; DO0 | REC e ta sel oee sek al] ak wieee ies OD: Ge Sacre ee 
October. sis |s2 24:18 200) ieee ae ere liom. oon) ae ee Ar LWS Sat aes NOt 234 beeen sacliads.. meme lore Saath LO4* 21 cact caters 
INOVerm ber: 22) sod Boolean castes | hin ene 30 <4 tne sere LOZ 208) eee ae | naveinc ores lesmeeeranes LOZ | Nec serene 
December; (32; 390; 04 5lmemrietes|ic. a. a1-ic eae aod epee 129,348) 0.53 CRtS eae eee 1204 Si sauna 


Average for 
the year: | 2°6570144| Beemeenl|ts. fel. et ce QED oaecere 7G 064) Se hee eed a | rms aes t WAC? le Beas 
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Cities and Towns in the province of Saskatchewan—Record of Daily Water Con- 
sumption in Imperial Gallons for the Year 1926. 
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Estevan—Population 2,500 


Moose Jaw—Population 21,000 
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Per Per Per Per 
Daily Head | Head | Head | Head | Unac- Daily 
Average | for do-| for in- for for |counted| Average | for do- 
for mestic | dustrial] other all for for 
month _ |purposes|purposes|purposes|purposes 
ATEOADI ete seisrok li atiets « eiacie ae oe Reis Etat ee 882,484 
AS LOO! Seer |\o cere omens L(ic4| erent 919,107 
GER 1O4 Bait Sealine oe See errs |e ANIM esata sre 1,057,839 
CUI 7isb) tety aS thc AG eerie Coral wai oe AL Oix7i|comexedttoats 1,066,533 
ADCO pactitter| scrote cilia osel aes TAG hee ee ye 993 ,548 
UU CHAS] lara Gracie ieee ae toa 18:9 | eeceaweitexe 1,020,033 
Sieve VIE Be lao sow iss Near oaieetd ae e FAM MGS aricinc 1,138,258 
Ltede Rit eae oak, Sig heirs ce ortel ers Sis he PANG ae Ss obe 1,016,581 
CES YE) te taal lee eased te an tea AO PSI ao een ale 918,300 
AD O25 eresare |e cekyce a cle eaten oe LS Blac ier 921,355 
Di A OO lhe earn oe Reet: ores Gl ceeeterera ae FAVS Bodo ac 1,019,167 
OS ODO etree ol coe ee esa PANY | orate oun 994 , 387 
HOS269 eects | seek lee cl ae eee te PAV) We etc. ae 995 , 633 
Weyburn—Population 4,000 
YE VET MGs gant) RA Ge: Spd pone ee 0 Sete 476, 684 
PAS 080) be BS Sil oo ae BSslie 470,429 
BST: 083) fae ORs) moe | ews, ESO 532,758 
OY Giga C1) ia URE en oe na On 30 ears 552,717 
BAG 1db | Oh 62°C) tte, soca BOO weae 585,381 
OB7 636) gh 04:4]. Peer lo can. s. (oe eh ake 665,023 
306,724 ASI lees 7 9c een eed Sess ee ASE cect atee 697,042 
282 ,500 AUG eo cc'trn Gee lars o Pl okee HOB Ses5aa8e 605 , 694 
223 , 637 DOO tae eede a: levedeetete rst DD= 9 lfotacineete 573,127 
231,625 SWAG a A on Apwla OD bare DilisO levees 529 ,974 
254,752 G337[crceretaere (eter. ale Oot (erates terete 483 ,500 
203 ,031 Ds Ses tee ee sn | stereo ae ADOC | Sarnia 494,900 
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North Battleford—Population 4,100 
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*Only 76 consumers or approximately 380 persons supplied. This figure is used in computations, although population 
is about 2,000. 


54 Department of the Interior 


Cities and Towns in the province of Saskatchewan—Record of Daily Water Con- 
sumption n Imperial Gallons for the Year 1926.—Con. 


Month Regina—Population 37,100 Saskatoon—Population 31,0007 
Daily Per Per Per Per Daily || Per Per Per Per 
Average | Head | Head | Head | Head | Unac- | Average | Head | Head } Head | Head | Unac- 
Month for for do- | for in- for for | counted for for do-| for in- for f or counted 
the mestic | dustrial] other all for the mestic | dustrial] other all for 
month |purposes|purposes|purposes|purposes month _|purposes|purposes|purposes|purposes 
January.....| 2,836,322 71:8 2-8 1-0 SOND) eos rare 2,051,129 
February...| 2,898,018 72-8 3:9 1-4 VAST NV 6 Paice des 2,013,750 28-5 17-1 0-5 65-6 19-5 
March...... 2,786,300 70-2 3-7 1-2 Oc | eee ee 2,033 , 226 
PA Dri eee 2,761,376 69-4 3:9 1-1 (454 | Ree 2,050,000 
May nore 2,843 ,226 70-9 4-2 1-5 UGA cece toe 2,197,097 30-0 16-0 3-5 71-4 21-9 
June. ......- 8,055,529 75-6 5-5 1:3 S254 eee 2,396 ,333 
July eee 3,290,464 79-3 7-7 1-7 S357] eee eee 2,700,161 
August......}| 3,063,969 74-6 6-5 1-5 S256) serene 2,553 ,871 31-2 17-3 5-9 81-3 26-9 
September..} 2,915,797 72-2 iol 1-3 (3-6) eee 2,298,166 
October.....| 2,822,632 70-6 4-2 1:3 Ged | Meee 2,272,258 
November..| 2,714,027 66-5 5-0 1-7 COn2| Sees 2,417,000 28-1 20-9 1-4 73°6 23-2 
December..} 2,817,826 70-2 4-4 1-4 CAV S505 sles 2,162,903 
Average for 
the year..| 2,900,457 7230 4-8 1-4 T8°2| salle mtes 2,262,158 29-5 17-8 2-8 73-0 22-9 
Month Kindersley—Population 1,000 
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OGCO Derr ee Oke aie cjatelas shovcisw a.adeleraeee coe seen ee Ronee 8,514 Seb eeceee |a ore 825) sea eae 
INO VEITT DOE saree t ete ote co lee costes onetieacray a: duductediioaete cee CTT Re Rete tore 8,075 es Bie Lat ae Sas ae 8] eae. 
IDYYosacl ove: . seh SU BOC RAE OC REE ae nce Ato oaeo orp: Sopot 8,323 +o) fee ein ee A | 85310 eae 
FAW OTA OTOL GHG: VAT. taba o cle « cision’ cee mie ante iae 10,004 10 Ole ee anos lh ok ate 10-0 [Seer 


{Includes Town of Sutherland. 
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Cities and Towns in the Province of Alberta—Record of Average Daily Water 
Consumption in Imperial Gallons for Years 1915-1926 


Per Per |Per Head|Per Head} Unac- Per Per |Per Head|Per Head| Unac- 
Head Head other all counted Head Head other all counted 
srenee for | Domestic] Industrial] purposes | purposes for Domestic} Industrial| purposes | purposes for 
ear 
Edmonton Lethbridge 
Hh ite Santee 46-0 31-0 3-0 S008. ey eine. 81-4 32-2 1:5 Isom INA eas one Oe 
OIG eee 52-5 20-7 5-7 USO A Bors e5 cae 116-0 41-3 0-7 TEASE eG non 44 
LOWeNes cee sc 56-3 25-0 9-7 Sle Or Aye eae ers: 95-0 DOO Pigeons tae 1500 lesen eee 
LOIS Aca sis 58-0 26-2 10-1 04 See ee eee: 102-2 44-7 3-0 149590" oe occu 
TO LG Re re 56-7 24-6 9-7 OEE dicen ciocobe 78-1 2620™) |eeey eee ot UNUBBS" al ote oo aco 
1920 eeeeeee ee 54-7 23-4 16:2 OF Bei lee ates e ten 91-8 35-1 6-8 129) Leas eee eee 
O21 ee eat or 54-6 23-4 16-8 G4 Rae | Bene se 94-2 27-8 1-4 12334. eee ee ee 
OPPS. So nenern 62-2 24-9 24-1 TMG tN es Serote eee 110-8 Bide lets Ast ani tae 145=1 oe) vos ere 
1923 e aeeear 53-5 22-4 13-5 S04 Tas megane 96-0 35-4 0:7 1325 ee eet eee 
1924.9 et: 55-0 23-7 15-7 Oa ATi Bacaartere 88-8 36-8 1-4 127 0LF eee ee 
1925-006 54-1 Zero 15-8 O3 27 eek ee 74-7 35-0 0-8 TOS le See eee 
1926 geen 54-0 23-2 15-8 ices ll Weotem ioe det 76-6 36-8 1:5 T1439. ee. gee 
Bassano Carmangay 


*Based on 4 months records. 


56 Department of the Interior 


Cities and Towns in the Province of Saskatchewan—Record of Average Daily 
Water Consumption in Imperial Gallons for Years 1915-1926 


Per Per Per Per Per Per Per Per 
Head Head Head Head Unac- Head Head Head Head Unac- 
for do- for in- for for counted | for do- for in- for for counted 
Average mestic | dustrial other all for mestic | dustrial other all for 
for purposes | purposes | purposes | purposes purposes | purposes | purposes | purposes 
year a ne 
Regina Saskatoon 
101h See 55-0 7-5 0-1 aydo(is." “1s eles aes i 21-6 13-9 2-2 45-6 7-9 
191G.4esaeetee 66-1 eS. Rete eee Us Oot Wcvavctenstoystes 21-0 15-4 1-9 52-6 14-3 
LOT (aaa cere 59-2 12-6 0-3 aie Lem Mined vey aerate. 24-4 15-6 5-8 66-4 20-6 
191Sa nese 56-9 11-1 0-1 GS lie eerie, eee 27-1 17-2 2-4 63-1 16-4 
GTO Re satecree 42-8 8:30 Eee aes MEA: lhe Bee Bis oe 28-0 16-3 1-9 64-1 17-9 
1020 Veveeee 48-9 9-1 0-9* 5S Bimal Sten ccata ek 29-4 14-3 6-1 74-1 24-4 
Ko) Wears oS ac 49-6 10-1 2-1 62-6 0:8 29-5 20-3 1-1 72-1 21-2 
1922 Ae eee coe 59-2 12-6 2°5 (ESO A Be ease 31-0 23-6 1-5 78-4 22-4 
1923. shee 61-7 14-5 2-0 yf feitay. fl lero ves tery le 28-8 20-8 1-5 71-0 23-1 
19245. een 65-1 9-7 1-5 76:7 0-4 27-9 19-2 2-4 69-3 19-8 
92a ras yee 72+1 4-4 1:5 bag aM lea aes or ea 31-4 20-5 3-0 81-0 26-1 
OG Reser eee 72-0 4-8 1-4 Oana le ee ee oe 29-5 17-8 2-8 73-0 22-9 
Weyburn Kindersley 
LOTS oar ete gM Pee HE eae & ieee 0-4 Lf sin etineeia see 4.9 8-4 1:6 14:0 7 eee eee 
191648 een. 16) en sence ee ate 0-3 17312 eee ears 5-5 6S. Renee es. 32° Sau qneniretie 
1917 eee SUPA be hat akc Mandya Lame ames UB rl Rese anen se 5-8 ER Toe Wel is een sd BO=2 tal anes ee 
1QTS RNa eee DU AMAN Ietee ciceardia/allssevclaxed onan ees DA ier ec eae 6-0 8 Oo al Cierra: 1430) 8. pst 
LOTOSs nee ey PASS) | rs re nil Ore Lanes Cee PANN 1s Boe g adie TERME cg ea recreates Mek tee YA Peek p< 2, 583 
19200 eee 5. ae ss Meal Pelee Ve ovate [lor pevereata aa GIA Ell Re ee Be 6:9 U7: apt eerare PANNA Tite | [pax Sea ga 3 
AQ2 1 Fare Dililgee tel iealel etelemital PEAS SIVA seer aie 8-5 id sO) alee eae 1935 te seo ees ee 
1G 2D ee cart eee ements teats ch syapeNcrera sear GA-Bea ernie aes 10-1 BOR LN neces ec eae 22: Ave ee ee 
128 wah ae ee etre alii, Hetoiera cua | Gavoreeseosoaia GSO Me Aer eae iB Eset POR Racal lane aunine aie 11 Sarl sae 
LODE se eet eter Perey tel Geer tones toute L Nahetihicra the lita oe citerteters ILO ge] Wa aead: | een ae 11:02 | aeons 
TOD5 ce aes eta | eee ters tren nneas: ees OPE Ge alll Ae Wate ey GSA gal Wonccete ae and | ree ercite as G47 71 tie ween 
L026 Reo ee Glke Sie elie, ers hers eer ee (fl Eh eae RAGAN Beate A Nil Det piece rte gel Mar ile APTI (sth -uahH 5.3 curr ferreeres rretncves 
Moose Jaw North Battleford 
TOLD Rata steers 24-1 eG) eee ae PA SEY fae lee aren ee ie 6:6 1:3 2-7 14-8 4-2 
1916icaetee 35-2 122300 | eeedeo ot eee ATs GE eerayensie 9-5 2-0 4-9 22-7 6-3 
UH Wise ete se 45-8 LBL hfe rae oes Cito Pad ll iseyee Ae ee 10-2 2-2 4-0 23-1 6-7 
1918 Katee es 31-6 alice Pee Pom ree oe A705 Be ee 10-0 4-8 3:0 26-3 8-5 
TOG ae 24-8 LiL eee ee ee O00 Tallin veer rere 11-5 1:6 4-4 29-7 12-2 
LO ZO MS Meir aaebes 24-5 1 Bt Fal a SUN | MRE oct Lies 5-8 5-9 34-0 10-9 
1921 eee ee 30-9 3-9 6-2 ALSO Palmer metre 9-7 2-8 2-9 26-7 11-3 
1A PPE peers oe 34-8 isi) Wee ctor ene BOO ak: Grenrnetren 11-0 2-8 4-3 34-1 15-9 
1O23% sacehher 34-9 Od oy [ieee anes Bas SM Mitethae sete 11-3 1-6 4-4 25-0 7-7 
1924 ae yee 36-5 Sis) te |Seciceeeeeetees 445 pl ey ees 10-8 2°3 3-7 33-4 16-6 
1925.55. 33-0 Y Geulttee Sern ute ? DEY ne BEER, oe 11-0 1-8 4-9 31-8 14-1 
1O2GEae eee 33-1 4: Sep lee dea aera 11-7 2-3 3:3 30-9 13-6 
Kamsack Prince Albert 
TOL ce Aes irat ete ccc ere: wre Peret ated [ie reraretarcretals ei|tondteralstune, shove fonarekenenarerstalel] & ace ik RNG SU ere sereleayaleeuacellltetewereWereds cle well “iene imne vows nate | Siearamere ae ete 
HOR Aen ee ol [at ree od ce ee eee eae Ae Sear el re A SaaS eh tat Rimi eGo Came Dales Sucao- ule og gone 
NOT 7 Sn Se esta Seto shahcnccahcuclllo a sgate-ote che. illtptcPantaee lecen cPaeah lavche esreyeRe retell] Slenese. chetecuere | at tees nat viet fh chal rearctaevey Perens] | Ct ne Re aera | eae 
191SS Sees 31-6 GGearrcletmatmerder 17 (ct eens aera | oni tre ee Peres ere Me i esa Ss Hate le cnacts oto 
LOUD Se rg eet MMR RCA Sos vad cate vslchye tl dsa lat eherasariche ai eatebtenst deena lectseateepebome ayel | Meare by rstcmerocs, [-sucecteiete sirse : lSrehemcieteretesl Ate Re EE Rca nce | nea ane 
EQ D0 oe a I Re ieailiccaherde cnehoschice | ot wre/aestawanahe voif's ceeuep totorceh geal She badetster ov eleledll'euet aA erm wre mr geal Beonarcalrenaraa ovate raw otets acre | cocina same Cole tame! |i enatear ee oem 
1921 <2e- Ree 50-4 PAs Qik ieee te Tedd ea: ta [oat besatota tenet eiSiore meres Soe Lidl chk terete ac ior rere Renee 83=:Qss laces eee 
1922 .e<5 eine 50-3 GOOD larterarecdtorta: TAO \Gi4 all tereyatetetcherete 20-4 23-2 1-9 69-6 20-1 
1928 teas Ate 27-3 PAN bola V's Nie tl Ale oe 4.78: Olmert ler 22-8 27-1 1-6 70-0 18-5 
1924. je 45.cabe 24-8 OSA See erect. BOS Zeal aera 24-2 28-7 1-5 65-4 11-0 
1925%47.0ee 23-3 OO Gio tli eccteee tee AQD SOs ecm ae 29-2 30-2 1-3 70°6 9-9 
UP eacnodees 26-5 77-5 6-4 334-8 | 133-4 28-4 31-5 1-0 69-4 8-5 
Estevan 

LOL re ce | Se nti araie ia isin: ohhial a> Cree aate ROR RaeE a come cae teroks 9-5 7-1 1-5 T8197 | Eareeareeers 
TOI 6 ee ee reo ca Stae BtS seats oa RE en ee 8-2 5-7 1-0 14.50% ie as eee 
a LEN Wy fee eae ha ME ciety ihe ee oH gh 9-7 5-5 4-3 19: 50a emer 
1 ee ee es O10 SLiaG UA EO erEaer Moe aan obioh dkcaahe-o 9-3 0:7 7-2 172 )5ah| See ees 
i! Cee Rte) A Eke | 5 READ es eas ES Dae cae a 9-6 PAE ial Ae col As ae ie 12: Oi ok eee 
DO rte eR RO git 2 ova See eae gee eee re 9-3 ETeee Oe le NE ve a 13h 7 Sle Se seen 
11 A RG ea DOU 2 FT 6 | Sia a hh enc | ae 8S, Se, Get ep unACiig 6-1 4-7 2-0 Dace eta ee as ee le 
CPP Ree) PERE Sc DIOR PER ESR RARER IG oI oie CHEECH 8-5 6:4 2-9 iY Gon ea er oe, hss 
DDE Ae Ce ee OR Ee 2 oe cee ee ERDAS Giieo cane aso 8-6 10-8 1-4 QOsGM eee cere 
LG Za ic! S| oom Soc 5 a TERE De re ete nee en tae toe erie 9-2 6-1 2-9 18290) 7 See 
1107) est ee PARI eae SS. t i Sirs CL i Oe ee Pai a oes Oh REC ee STA lee ech Rt a RN os ae ceca 16* Sich tet eee ee 
NOY] Uh 9) | Ol a eg Re Se As En FWA Se, Gel [cin ocr: oi eee te craenl Maio eel ar PUGS Altes peg an 


*10 months. 
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The period free from killing frosts covered 1383 days, from May 7 to 
September 16, or two days longer than in 1925. The total precipitation recorded 
at the Canadian Pacific Railway Company’s operating headquarters at Strath- 
more for the year was 17-57 inches. The average precipitation at Strathmore 
for the period 1913 to 1926 has been 14-80 inches. 

The following table gives comparative precipitation and temperature 
records taken at Strathmore, Alberta during the past two years, together with 
the average for 13 years, for growing season only. 


Mean 
Precipitation average |Mean temperatures 
in inches for degrees Fahr. 
Month ——_—_—_—__—__—_——_| 18 years 
at Strath- 
1925 1926 more 1925 1926 
OATH ee Oe eRe Re TAN. 42 och UL tathae ahs 62 Base f 1-06 0-23 0-95 39-33 39-61 
LR tikes 5 EON PE ea cis eas See Te en reer 1-96 0-44 1-84 47-87 48-23 
APSE. oi hd, Sint meee ee Ce Re AEE a 2-86 3°31 2-91 55-43 55-52 
Ue ER er SER ewe dy Chota. «fia Shien. haeies 2-13 6-80 2-03 61-24 61-50 
FSR UPS VES Ee oc ue SRS ce Paes dy A aR aR, HE Pee Te 2:09 oli 2°31 57-91 57 +82 
“mich BU WEIN pet ap pn ae eS ee a ne a a aS 1-54 " 4-04 1-67 50-89 50-28 


A very extensive maintenance program was undertaken during the past 
season and included the following:— - 


117 miles of ditches cleared out by Perea excavators. 
21 miles of ditches cleared out by team work. 
386 timber structures repaired. 
3 concrete structures repaired. 
598 timber structures renewed. 
118 new timber structures. 


The estimated total yardage moved during the season was 205,305, of 
which 93,716 was done by D. N. R. Excavator, 59,279 by drag line and 52,310 
by team. Treated and creosoted timber is now being extensively used in the 
-renewal of the major structures. 

The live stock situation in this section has much improved, the past 
winter being particularly mild and feed plentiful. Hog and sheep raising has 
been profitable and there are numerous evidences of an increased interest in 
these lines. As an evidence of prosperity amongst the farmers of this district 
it may be of interest to note that $118,000 was expended during the year on new 
buildings. ‘The cropped area of the project was also increased by the breaking 
up of some 6,270 acres of new land. 

An electrical power transmission line has been extended from Gleichen to 
Strathmore during the past season. The power is developed at the Horseshoe 
Bend dam south of Bassano and distributed to the towns of Bassano, Cluny, 
Gleichen and Strathmore. 


Eastern Section—Water was turned into the system on May 4, and the 
headgates closed on October 1. During the past season’s operations 353,800 
acre-feet of water were diverted from the Bow river. The highest daily dis- 
charge recorded was 1918 cubic-feet per second on June 19, and the average 
daily flow for the month of maximum demand was 1,640 cubic-feet per second 
during July. 

During the past season some 74,401 acres were actually irrigated, an 
increase over 1925 of 1,407 acres. The total cropped area was 71,489 acres, 
which produced crop values amounting to $1,526,666 or representing a per acre 
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return of $21.35. Of some 5,325 acres of land cropped but not irrigated a per 
acre return of $11.04 was received. On the irrigated lands the area in wheat 
was 36,170 acres, which produced 762,060 bushels or at the rate of 21 bushels 
per acre. Other staple crops grown included: oats 8,850 acres yielding 28 
bushels per acre, barley 4,690 acres yielding 26 bushles per acre, alfalfa 13,355 
acres yielding 1.9 tons per acre. 

During the months of April and May high winds caused some soil drifting, 
especially where the soil was light in texture. Many of the farmers started 
irrigating in May in order to retard damage to their seeded areas from this 
cause. Harvesting conditions during the month of August were not ideal and 
some losses were experienced particularly to hay crops due to discolouration 
and consequent loss in grade. During September persistent stormy weather 
accompanied by low temperatures prevailed almost throughout the entire month. 
Threshing operations were consequently held up until the end of September. 
During October conditions were very favourable and all crops were safely 
harvested. The few scattered plots of sugar beets in this project suffered from 
unseasonable weather after September 15. The period free from killing frost 
covered 185 days—from May 7 to September 19, or 10 days shorter than 1925. 
The total precipitation recorded at the Canadian Pacific Railway Company’s 
operating headquarters at Brooks for the 12 months was 17-57 inches. The 
seasonal precipitation in inches as recorded at the Dominion Experimental 
station 2 miles west of Brooks is as follows: April, 0:19; May, 1-23; June, 1-53; 
July, 0-59; August, 2:06; September, 1-52; or equal to 7-12 inches. 

Very little change in the live stock situation has taken place during the 
season with the exception of sheep where the increase has amounted to 100 
per cent. Five carloads of horses were shipped to Russia from this district. 
Live stock shipments were as follows: Cattle, 5,800; horses, 2,700; sheep, 10,400; 
hogs, 8,900; turkeys, 2,500; wool, 311,400 pounds. 

The maintenance program in this section included the following:— 


125 miles of ditches cleared by mechanical excavators. 
51 miles of ditches cleared by team work. 

201 timber structures repaired. 

180 timber structures renewed. 

52 new timber structures. 

20 concrete structures repaired. 


Estimated total yardage moved during the season was 858,860, of which 
586,430 cubic-yards was done by mechanical excavators and 272,430 cubic- 
yards by team. 


Lethbridge Section—The headworks located in section 36, township 1, 
range 25, west of the 4th meridian, were first constructed in 1899 and rebuilt 
during the winter of 1924-25. The new structure is a combination sluiceway 
and canal headworks and is built chiefly of creosoted timber, the only concrete 
used being in the downstream portion of the piers for the support of the gate 
lifting machinery. The system has now been in operation for 27 years, the 
first water being diverted in July, 1900. 

At the close of the year 73,993 acres were held under water agreement as 
compared with 74,571 acres in 1925. In addition to this area the company has 
contracted to furnish water through their system for 6,800 irrigable acres in the 
newly created Raymond irrigation district and 5,100 for the Magrath irrigation 
district. The total irrigable area for which service will now be required is, 
therefore, 85,893 acres. There were 841 water users as compared with 803 in 
1925. Water was turned into the system on April 15 and the headgates closed 
on October 19. During the period under operation 160,000 acre-feet of water 
were diverted from the St. Mary river. The highest daily discharge recorded 
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was 676 cubic-feet per second on June 9 and 10 and the average daily flow 
for the month of maximum demand was 539 cubic-feet per second during June. 
The area including leased land which received water during the season was 
78,399 acres, the actual cropped area was 56,908 acres, which produced values 
amounting to $1,673,239 or representing a per acre return of $29.40. The major 
crop was wheat which represented 49 per cent of the total: cropped area and 
produced an average yield valued at $27.50 per acre. 

The total value and per acre value of the crops produced in 1926 was as 
follows:— 


Total value Value per acre 
Hromeirirea tedlands ir) 6%. yd) segticl be so f'ok Bis $2,075,739 $35.73 
rome polrirriSa.ted, lanus a, ims ehie.| oan Ae 2.) sc 174,836 18.41 


Very little snow was received on the watershed of the St. Mary river during 
the winter 1925-26 and a shortage of water was anticipated. The water users 
in the district were, therefore, urged to irrigate early and as a result some 80 
per cent of the lands under crop were irrigated by June 10. 

The sugar beet acreage in the district was 4,170 acres, an increase of 
1,080 acres over 1925. The average yield was 7-16 tons per acre and the 
saccharine content 16:49 per cent. The Raymond sugar factory sliced some 
36,000 tons of beet and manufactured some 10,000,000 pounds of sugar. The 
average price paid to growers was $7 per ton. 

Unfavourable weather during September caused some damage to both 
alfalfa hay and grain crops and harvesting operations were thereby delayed. 
Good weather throughout October, however, afforded ample opportunity for 
harvesting and threshing operations and the serious losses anticipated during 
September were greatly reduced. 

The period free from damaging frosts extended from May 7 to September 
15, or 132 days as compared with 145 days in 1925. ‘The total precipitation 
recorded at Lethbridge during the year was 16°22 inches and the seasonal 
precipitation 18-73 inches made up as follows: April, 0-34; May, 0-64; June, 
4-67; July, 1-15; August, 2-31; September, 4-62. The average monthly precipi- 
tation at Lethbridge for the past 25 years is as follows: January, 0:64; February, 
O'Go. March, 0°70; April, 0-93. May, 2-39; June, 2-82; July, 1:81; August, 
1-76; September, 1:76; October, 0-84; November, 0-59; December, 0-62. 

The maintenance program included: 

33 miles of ditches cleared out by mechanical excavators, representing 
a total of some 40,000 cubic-yards of material. 

1:64 miles by Austin drag line on Mallory drainage ditch, a total of 
10,000 cubic-yards of material. 

2 new concrete headgates for Magrath irrigation district. 

Completion of chute on main canal near Spring Coulee. 

9 small structures on Mallory drainage ditch. 

45 miscellaneous small timber structures constructed. 


TABER IRRIGATION DISTRICT 


This district receives its water supply from the St. Mary river through 
the works of the Canadian Pacific Railway Company’s Lethbridge Section. The 
1926 operating season was the sixth since construction. At the close of the 
year there were 16,939-7 acres of classified irrigable land within the district. 
The number of water users was 161, as compared with 144 in 1925 and 14,383 
- acres were irrigated, representing 84-9 per cent of the total irrigable area. 

Water was turned into the system on May 6 and closed down for the year 
on November 18, some 27,600 acre-feet being diverted from the Chin coulee 
storage reservoir. The highest daily discharge recorded being 162 cubic-feet 
per second on June 15 and 16 and the average daily flow for July, the month 
of maximum use, was 145 cubic feet per second. 
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During the season 14,3883 acres were irrigated, an increase. over 1925 of 
911 acres. The principal crop was wheat which represented 50-5 per cent of 
the cropped area on irrigated land. ‘There was a small increase in the sugar 
beet area, 797 acres being devoted to this crop as compared with 752 in 1925. 
The average yield was 10-2 tons per acre and the sugar content averaged 16:49 
per cent. Other crops on irrigated lands included oats 1,617 acres, barley 672 
acres and alfalfa 2,119 acres. The farmers of this district have enjoyed a very 
satisfactory year. 

Six years of irrigation operations indicate that the district has an annual 
surplus of water over its requirements. This surplus which is estimated at 
7,650 acre-feet is due to portions of the irrigable lands being annually idle or 
non-irrigated and to the seepage losses in the canal system not being as great 
as orginally anticipated. With a view to putting this surplus to beneficial 
use, steps have already been taken to change the content of the district by 
the inclusion of an area of school and privately owned lands, for the most part 
outside the present district. This matter will be submitted to a vote of the 
ratepayers of the district at an early date. 


THE CANADA LAND AND IRRIGATION COMPANY’S PROJECT 


This project diverts its water from. the Bow river in section 31, township 
21, range 25, west of the 4th meridian. There were some 580,250 acres of 
land originally acquired by the company, of which approximately 202,640 acres 
are irrigable. | 

Diversions from the Bow river to Lake McGregor reservoir were made 
from April 12 to August 30 when a violent rain storm caused the partial 
destruction of flume No. 2 and rendered the diversion canal useless. The struc- 
ture was not replaced as the company desires to do away with the flume and 
cross the coulee on an embankment. This latter form of crossing involves a 
change in road location and the work is being held in abeyance pending authority 
from the province for the necessary changes in the location of the road which 
at present traverses the coulee. The reserve supply of water in Lake McGregor 
reservoir was sufficient to carry over the balance of the season and this early 
closing down of the diversion canal did not impair the continued supply of 
water to farm units. The Little Bow section of the main canal between the 
Lake McGregor and the Little Bow reservoirs was successfully operated from 
May 23 to September 22. The steel flume constructed in 1924 satisfactorily 
met the conditions for which it was planned. The supply canal from the Little 


Bow reservoir to the irrigable lands of the project was operated continuously - 


from May 2 to October 26. 

In the early spring a crop share agreement was put into effect as supple- 
mentary to the land contract which provided for land payments to be made out 
of a share of the crop grown by the purchaser. As a result of this arrangement 
over 10,000 acres were sold in the vicinity of Vauxhall, the major portion of 
which will be productive next season. ‘These new sales made it necessary to 
construct lateral extensions at a cost of about $27,500. 

The gross crop yield for this district was less in value than for the year 
1925 because the gradé of grain crops was materially lowered by protracted wet 
weather which began about the 20th August and extended throughout Septem- 
ber. In addition, the wet weather prevented crops from ripening. ‘These con- 


ditions combined to reduce the crop value from $35.03 in the preceding year to — 


$29.01 per acre, from a total cropped area of 10,389 acres. 

New construction was confined to lateral ditch extensions to enable water 
to be supplied in 1927 to the lands disposed of in 1926 and contiguous parcels. 
The extensions constructed serve a total of 11,520 acres of new lands. The work 
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involved the construction of 17-5 miles of new ditches with necessary structures, 
drops, checks, turnouts and culverts, and required 40,000 cubic yards of excava- 
tion and 190,465 f.b.m. of timber. 


A considerable portion of the land sold in 1926 has already been broken 
and prepared for seeding and further land preparations are expected during the 
coming spring. In view of the extensions of the irrigated lands of the Western 
district, 1t is expected that, including the New West irrigation district approxi- 
mately 23,000 acres of land will be irrigated in the Vauxhall area in 1927. 


NEW WEST IRRIGATION DISTRICT 


The water supply of this district is obtained from the Bow river through 
the works of the Canada Land and Irrigation Company. The point of diversion 
from the Company’s main canal being in the northeast quarter of section 36, 
township 18, range 17, west of the fourth meridian. The district contains an 
irrigable area of 4,501 acres and has 26 water users. The area irrigated in 1926 
was 3,426 acres or 76-1 per cent of the total irrigable area, a slight decrease 
from the 1925 area which represented 78-9 per cent of the total. The average 
per acre yield of wheat in 1926 was 21-4 bushels as compared with 20-6 bushels 
in 19265. 

The bonded indebtedness of the district as at the close of the calendar year 
was $209,500, the amount expended on repairs $262.60 and the total cost of man- 
agement $2,839.74. This district is in a satisfactory financial position and the 
farmers are now gradually improving their holdings and increasing their live 
stock. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


The total classified irrigable area as at the close of 1926 was 104,487 acres, 
of which 56,395 acres were irrigated during the past season as compared with 
43,628 in 1925. The 1926 season was the third year of operation for this pro- 
ject and from a perusal of the crop returns received it would appear that very 
satisfactory progress is being made. Unfavourable conditions in the spring the 
result of high winds and dry weather, caused soil drifting in some sections which 
_ was the source of a great deal of expense to the district. This condition delayed 
germination of crops with the result that much of the crop, which would other- 
wise have ripened, was caught by the early frost. The major crop was wheat 
—742,198 bushels being produced from 35,078 acres, an average yield of 21-1 
bushels. This area represented 76 per cent of the farmed irrigable land. 


Good progress has been made during the year by the colonization organ- 
ization created by the provincial government in connection with the settlement 
of the available lands in this district. In 1924 there were 219 resident owners 
who were irrigating 21,912 acres showing a gross return for the year of a little 
over $354,000. At the close of 1926 there were 646 water users who irrigated 
56,395 acres during the season, of which 46,253 were cropped and harvested 
with a gross value of $1,035,017 or representing an increase over 1924 of 
$681,000. The gross returns for 1926 show an increase over 1925 of $22,000. 
The present population on the project has been reported as 3,250 an increase of 
100 per cent over the previous year. Over 10,000 acres of new land have been 
broken and will be in readiness for the 1927 season. There still remain some 
30,000 acres of irrigable and non-irrigable land to be settled, a large proportion 
of which is land on which there is a first mortgage under the Act and for various 
reasons is not at present available for settlement by the Provincial Colonization 
Branch. 
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Engineering assistance was again rendered the district for the laying out of 
farm laterals—six of the departmental engineers visited some 200 farms, located 
head ditches or gave advice on methods of irrigation and the most economical 
use of water. The total acreage surveyed for ditches was 10,326 acres for 174 
farmers or an average acreage of 59-3 per farm. 

During the year 94,215 acre-feet of water were diverted from the Oldman 
river, some of which has been stored in Keho Lake reservoir. Water was turned 
into the system on April 22 and the headgates closed on October 16, the highest 
daily discharge recorded being 568 cubic-feet per second on June 17. 


UNITED IRRIGATION DISTRICT 


This district, diverts its water from the Belly river in section 13, township 
3, range 28, west of the 4th meridian. There are 36,158 irrigable acres in the 
district, of which 10,826 were actually irrigated during the season of 1926 as 
compared with 27,118 in 1925. 

Water was turned into the system on April 19, and the headgates closed 
down on October 31. A total of 24,700 acre-feet of water was diverted from 
the Belly river during the season and the highest daily discharge recorded was 
271 cubic-feet per second on June 9 and 10. The average daily flow for the 
month of maximum demand was 126 cubic-feet per second during July. 

The precipitation as recorded at Glenwood during the growing season was 
11-37 inches, made up as follows: May, 0-12; June, 3-16; July, 1-49; August, 
2-89; September, 3-71. Spring conditions were not altogether favourable and 
high winds in April and May caused considerable damage through soil drifting. 
The heavy precipitation in the early fall caused considerable damage to crops 
and delay in harvesting. The period free from damaging frost extended from 
April 22 to September 15, or 145 days. 

A considerable increase in the sugar beet area has taken place during the 
year, some 570 acres having been devoted to this crop. 

A colonization board has been formed in the district to co-operate with the 
Canadian Pacific Railway Company with a view to bringing in desirable settlers 
from Europe who are familiar with the sugar beet industry. During the year 
six new families were brought into the district and have rented land with a view 
to ultimate purchase as soon as they have become accustomed to local condi- 
tions. 


CROP RETURNS 


Appended are tables summarizing the crop returns for the major operating 
irrigation projects:— 


Summary of 1926 Crop Reports by Irrigation Districts 


Total Value 


Irri- Irri- Cropped value per acre 
District gable gated area cropped cropped 
area area area area 
acres acres acres $ cts. $ cts. 
Canadian Pacific Railway Western Section..| 218,980 19, 561 202,361 | 3,719,207 77 18 38 
Canadian Pacific Railway Eastern Section.....} 137,310 74,401 71,489 | 1,526,667 95 21 35 
Canadian Pacific Railway Lethbridge Section| 77.320 70, 603 56,908 | 1,673,238 67 29 40 
aber lrrigation, Lisvacumes ein «122 eas ete 16,939 14, 383 14, 500 376,693 $0 25 98 
Canada Land and Irrigation District.......... 10, 6C3 10,295 10,389 301,393 56 29 O1 
New West Irrigations istrich:.c. 05... oats 4,501 3, 208 3,095 64,337 87 20 78 
Lethbridge Northern eee Districts seer 104, 438 48,032 | 46,253-6 | 1,035,017 35 Dae ih 


United Irrigation District. . : eee 34, 562 10,826 22, 262 386,725 05 Ligon 


~ pailien cael 


Water Power and Reclamation Service 63 


Summary of 1926 Crops produced in the Irrigation Districts shown in Table “A”’ 


Average 
Average unit Per 
Crop Acreage |yield per Total values Total acre 
acre yield at value value 
harvest 
Bush. $ cts. $ ets. $ cts. 
VE Geter ee et fae. o als vans. Ske 290,906 19-70 | 5,731,096 1 10 | 6,304,205 60 21 67 
CAN GEE 2a hs ie aie ae ear Gane a 40,752 26-14 1,065, 243 0 50 532,621 50 13 07 
AY Eee: perder my, ores Ue. ks: 15, 100 23-30 351,824 0855 193,£03 20 12 81 
UR TSE UE Cee eat OE i 5 ae ge 201 15-41 3,097 0 80 2,477 60 12s32 
MEN Cie) acc Rs SU ee fo OR a 2,367 9.87 23, 369 1 90 44,401 10 18 76 
CHE BAe t Sea et dategh ieee Sys LL 3 22-00 66 3 00 198 00 66 00 
Tons 
ENE S ot SRR 0 a an 31,091 Zl see 13 00 859,599 CO 27 65 
ees 
JANUS OR ENS <1 VO | a a rr 2,989 16-63 49,707 0 25 100,292 50 Bordo 
Tons 
ISU MES mee cy care sys oes bn ety 343 0-38 LOO Ns A ee 1,680 00 4 93 
SADR OGY AMP RCE Meleir iid: Rig. otal Pil 7,438 1-05 ie S20 18 00 140,850 00 18 94 
ARinvaleys ia hae Mey bem EPI RS Ne een eee 1,619 2-00 3, 230 16 00}. 51,680 00 31 92 
ree jocan swt. oe Gel aw: 22,569 1-12 25, 296 14 00 364,144 00 15 69 
UF A SUS OWEN Ee CS I ee oe 6,868 0-94 6,451 15 00 96,765 06 14 09 
UM OVC h ae eal Obie bh ne apc: 7il 7:93 ioe 5 00 6,780 00 39 65 
PORTA CTISIAPE ses ee 4 ee) ain caw Bese: OA 5-85 ee 7 00 8,802 £0 40 94 
ush. 
IBOtA LOE Sire 6, coke ee Rat acts Whe cies 1,579 145-34 229, 483 0 69 158,343 27 100 28 
Tons 
TI USC OU ae cic cries Sr seate she 2,108 7-86 16,576 7 00 116,032 00 55 04 
Caves ine here ets S54 Wie heck BaCAetee ony ee he pepe cee aah, 269 33 92,650 00 269 33 
Pasture grasses (mixed)........... ASS hee eee he ee cates = 25 00 bias sc 25 00 
See CeMCOTIN Gee oe. sees [So weet hoe eae ee 50 60 6,800 00 £0 00 
Gta lODar Gaeta. Adin wa el ooo ly ly ee Benet Neca howard. te el ay laiee c aee 4 SVS Ora ee hd oS wists Ge 
UNVALUED AREAS 
Acres Acres 
SUMUOWELS a: s Lcd tere eee ae 2 IN arweet TALIA re Cccaev tate ek 5,544 
SIGE THOOC LEA is baa ice. oa aeeee es 428 SWecimelOViel om awn s cote tec aoe 247 
@rllererools. tte. «nit ain see 16 Bo OT 5, A ae eta Tema ers an 5 
EECA) a oS Mas ot I pe ap A 693 Milleteamusrapest. se ase len 13 
Ere LANE CAEL, se aUS bys ect ha eee tes os 36,354 Areas where crops not reported 6, 156 


IRRIGATION PROJECTS NOT YET IN OPERATION 


LITTLE BOW IRRIGATION DISTRICT 


This project diverts its water from the Highwood river on the N.E. 4 of 
section 1, township 19, range 29, west of the 4th meridian, near the town of High 
River. During the period from May 1 to September 30 some 8,680 acre-feet 
of water were diverted from the Highwood river into the Little Bow river. 
Under arrangement between the district and provincial authorities a small flow 
of water was also diverted for domestic purposes throughout the year. 

No construction work on the individual schemes for the diversion of the 
water from the stream channel of the Little Bow river has yet been undertaken, 
the water at present being used for domestic purposes only. 


MAGRATH IRRIGATION DISTRICT 


This district was erected pursuant to the provisions of the Irrigation Dis- 
tricts Act of Alberta on June 2, 1924. On June 18, 1926, the Board of Trustees 
entered into an agreement with the Canadian Pacific Railway Company for the 
supply of water and for the construction of works necessary for serving the 
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irrigable lands within the district. This agreement was duly approved by the 
department on July 9, 1926. Under its terms the company agrees to supply at 
the district’s headgates 30 cubic-feet of water per second during the irrigation 
season. In consideration of this service the board undertakes to pey a total 
sum of $120,000 by the delivery of debentures to this amount of the par value 
of $1,000 payable at the Bank of Montreal in the city of Montreal in twenty- 
eight equal annual instalments with interest at the rate of six per cent. The 
first instalment of princips] sum to be payable on December 1, 1929, and first 
instalment of interest on December 1, 1927. 

It is also provided that the board pay the sum of $3,375 annually for car- 
riage rights, being at the rate of $112.50 per second foot carried and representing 
approximately 674 cents per irrigable acre supplied. The agreement further 
provides that the Company shall build the necessary works and the district 
representatives agree to pay the actual cost of construction. The estimated cost 
of the works being $80,000, debentures for this amount were issued by the board 
after the execution of the agreement and lodged in escrow with the Bank of 
Montreal at Magrath to be delivered only to the actual amount of the cost of 
construction as certified by the manager of the Department of Natural Resources 
of the company. The works constructed, with the exception of the two head- 
gates, are to be maintained and operated by the board, which assumes all the 
duties and responsibilities of a licensee under the Irrigation Act. 

It is also agreed that the Board of Trustees act as agent for the company 
for the delivery of water to those lands within the district previously held under 
water agreements and to collect the water rentals due to the company. 

The water supplied to this district is diverted from the St. Mary river and 
carried through the works of the company to the district’s headgates. 

The irrigation company placed an engineering party in the field on June 
23 and proceeded immediately with the location of the main canals and dis- 
tributaries. Construction work commenced on August 15 and was discontinued 
on account of bad weather conditions on December 15. At the close of the sea- 
son it was estimated that 90 per cent of the work had been completed. Some 
160,000 cubic yards of earth work were moved during the period, 3 per cent of 
which, due to loose gravel or solid rock, was classified other than ordinary 
excavation. ‘There were three concrete structures completed:— 

1. Headworks for Magrath lateral. 

2. Headworks for main lateral at head of Pothole coulee. 

3. Railway culvert on main lateral in SW. 4 section 21, township 5, range 

22, west of 4th meridian. 


At the close of the season some 170,000 f.b.m. had been placed in timber 
structures, leaving some 160,000 f.b.m. to complete this work. The only portion 
of the completed work which presented any difficulty was in the first mile of the 
Magrath lateral where a sliding side hill condition necessitated the use of heavy 
excavating machinery. The works should be completed and in readiness for 
operation at the opening of the 1927 irrigation season. Under clause 12 of the 
agreement entered into between the Alberta Railway and Irrigation Company 
and the trustees of the irrigation district, provision is.made for those water 
users originally served by the irrigation company’s Magrath lateral to be taken 
care of by the newly created district. 


RAYMOND IRRIGATION DISTRICT 


An agreement between the Alberta Railway and Irrigation Company and 
the Raymond Irrigation District was entered into on the 12th May, 1926, and 
duly approved by the department on the 29th May. Under the terms of this 
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agreement the company will deliver to the district in consideration of $160,000 
a quantity of water equivalent to 40 cubic-feet per second during the irrigation 
season through headgates constructed and maintained by the company at 
suitable points along its canals. The agreement further provides that the 
Board of Trustees for the district shall in accordance with the terms of the 
Irrigation Act maintain, repair, renew’ and operate all works within the 
boundaries of the district and assume all obligations imposed upon the company 
for the maintenance and operation of these works. 

In addition to the purchase price for water, the district agrees to pay to 
the company an annual water rental of $4,500 and undertakes as agent for the 
company to collect the rental on those lands included in the district which hold 
water agreements with the company and pay to the company the sum of $112.50 
for every second-foot of water covered by such agreements. 

No separate records of water supply or crop yields have been made for this 
district, the figures being included in the general return of the Alberta Railway 
and Irrigation Company. It is anticipated, however, that this district will sub- 
mit its own returns for the coming season. 

The district receives its water supply from the St. Mary river through the 
works of the Alberta Railway and Irrigation Company, their headgate being 
located in the NE. 4 of section 5, township 8, range 21, west of the 4th meridian. 


MOUNTAIN VIEW DISTRICT 


This district was authorized on June 23, 1925, on condition that before con- 
struction was proceeded with, the district would employ an engineer to prepare 
suitable plans and supervise the design and construction of the important 
structures. During the year the department loaned one of its engineers to the 
district for about a month and a considerable amount of work was completed. 
While suitable designs have been prepared for the important structures, plans 
have not yet been filed by the district nor has construction been commenced. 
It is expected that certain works will be carried out during the coming season 
but owing to the fact that the farmers of the district are attempting to do all of 
their own work progress is necessarily slow. 


Test Piots 


ALKALI TEST PLOTS AT MAPLE CREEK, SASKATCHEWAN 


These experimental plots were established with a view to ascertaining the 
effect of irrigation on heavy soils with high alkali content and to ascertain the 
effect of these particular conditions on various crops. The work has now been 
carried over a period of five years and it is intended to continue for a further 
like period. While no definite conclusions have yet been arrived at it is 
interesting to note that the growth of alfalfa on the plots indicates that it is 
admirably adapted to this class of soil. A study of all the results of soil tests 
during the past five years leads to only one definite conclusion which is that 
the movement of alkali so far has not approached the surface. 


METEOROLOGICAL DATA 


The two following plates illustrate the average conditions in central Alberta 
and the semi-arid region of Alberta, respectively. Plate 8 shows that the natural 
precipitation is normally adequate to ensure average yields. Plate 9, however, 
again indicates that in a normal year the natural precipitation is insufficient to 
furnish the moisture required to produce an average crop. Both plates cover a 
period exceeding 40 years of record. | 
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Brooks “ Dury or Water” EXPERIMENT STATION 


CLIMATOLOGY 


Weather conditions during the first four months, April to July, were most 
favourable for crop growth. ‘The rainfall was below average in amount, but in 
effect was unusually beneficial because of favourable distribution and by 
practice of irrigation ideal moisture conditions were easily maintained. More- 
over high mean temperatures, without extremes, obtained. Hot winds were 
not prevalent and evaporation losses were relatively low. 


Summary Meteorological Data—April-October (inclusive) 1926, Brooks, 


Alberta 
Aver- 
Temperature Data °F. Precipitation Evaporation age 
(in inches) (in inches) Aver- |per cent 
oe tc Rel. 
Month Depar- hourly | Humid- 
Maxi- | Mini- | Mean | Mean ture of Depar- Depar-} wind ity 
mum | mum | maxi- | mini- | Mean | mean | Total ture Total ture velo- 8.00 
Te- re- mum | mum from from from city a.m. 
corded | corded aver- average average 6.00 
age p.m 
April eae ee a 85-0 8-0 62-9 30-8 46-8 | +4-6 0-19 | —0-80 3:05 | +0-18 7-0 49 
BYo oe ene ae 84-0 25-0 72-0 41-0 56-0 | +4-6 1-23 | +0-30 4-03 | —1-19 8-3 50 
JUNGs eee ee 95-0 32-0 73:0 45-5 60:3 —0:3 1-53 | —0-44 4-58 | —0-80 7:0 51 
July sees 95-0 42-0 84-7 62°7 68-6 +1-4 0-59 | —0-91 5-55 | —0-61 5-5 48 
AUSUSt ere 91-0 38-0 74-7 46:9 60-6 —3:6 2-06 | +0-52 3-61 | —1-19 5-0 60 
September...... 72-0 15-5 56-9 34:4 45-7 —8-0 1-52 | +0-06 1-66 | —1-61 6-3 77 
Octobert-.4.4% 78-0 22-0 57-7 31-7 44-4| +4.-4 0-097 |Pee: 1236 Mian eee oom 69 
Seasonal mean.. 85-7 26-1 68-8 40-4 DASOi ares aacerelliate wate, Geel lindo eters tio ee aie eer 6-5 58 
Seasonal totaliv | Aerie clic sind: Wncans cetea lie circ mica | cements +15-0 7-21 | +0-88 | 23-84] +0-18 |........]........ 
—11-9 —2-15 —5-40 
Seasonal net de- 


Wet H HO) Nass sakcdls-d col Gat enter mel ts yas olen oe ace | eae ea cteoerld ligase deren Fi Bell heey ee setae —5-22 


Mean Temperatures, Precipitation and Evaporation with Departures from 
Averages for the Period—April-October (inclusive) 1926 at representative 
points throughout the Irrigated Sections of Alberta 


Strathmore Brooks Vauxhall Coaldale Macleod | Ray-| Glen- Summary 
El. 3190 El. 2461 E]. 2828 mond] wood 
De- De- De- 

— Month part- part- part- e- Aver- | Aver- 
Totals| ures |Totals} ures |Totals|} ures |Totals| part- |Totals| De- |Totals} Totals} age age 
means] 1915- |means} 1915- |means| 1915- |means} ures |means} part- |mMeans} Means | Mean net 

1926 | 24 | 1926] 24 | 1926} 24 | 1926 | 1915-| 1926 | ures | 1926 | 1926 and |depart- | 
aver- aver- aver- 24 » totals ures 
ages ages ages 

iAtpri le eieae tee: 43-0} +3-8] 46-8) +4-6| 45-0! +1-0] 47-5} +5-6) 45-1) +3-1] 44-6]........ 45-3} +3:°6 

g May nsieroescnen 53-0} +4-3] 56-0} +4-6] 54-0] +2-1) 54-9] +4-6| 54-8] +4-8] 54-4 54-2 54:5] +4-1 

Ss '|June reac er 58-3) +2-9) 60-3} —0-3} 61-0] +0-6] 59-0 0-0} 59-8) +1-8} 58-2 59-4 59-4 +1-0 

er ld Why os saa, Meee 64-8] +2-4| 68-6} +1-4| 68-2] +1-5) 66-7] +1-5] 68-3} +4-3] 66-6 65-4 66:9} +2-2 

&, Augusta aes 56:9] —2-6] 60-6} —3-6} 60-2] —4-3] 60-4] —3-6} 60-8] —1-2] 60-0 60-0 59-8 —3-1 

& |September..... -| 41-8) —8-5| 45-7] —8-0} 43-6/—10-9} 45-9} —8-5) 44-3) —8-7| 43-6 41-2 43-7 —8-9 

ran October......... 42-7| +38-7) 44-4) +4-4) 45-0) +2-0} 47-9} 41-9] 48-8] +3-8] 46-4 46-6 46-0} +3-2 

Averages...| 51-5} +6:-0| 54-6] +3-1] 53-9] —8-0} 54-6] +1-5| 54-6] +7-9] -53-4]........ 53-8] -+2-1 
April). sande 0-19)—0-94| 0-19/—0-80} 0-08/—0-87| 0-30)—0-82) 0-57/—0-09] 0-67 0-02 0-29} —0-70 

Bi WMS ys ate centres 0-36/—1-79| 1-23/+0-30|] 0-84/—0-40) 0-94/—0-81] 0-12/—1-99] 0-57 0-12 0-60} —0-94 

ret DUNES neon 3°51/+1-04| 1-53/—0-44| 1-382/—0-80} 4-33/+2-09] 4-41/+1-78] 4-03 3-16 3-19} +0-73 . 

SO July serene 0-68/—1-63} 0-59/—0-91} 0-84/—0-85] 1-08]—0-97} 1-50/+0-41] 0-72 1-49 0-99] —0-79 

& jAugust,.cca.ae) 5-54/+3:-19| 2-06/+0-52| 4-00/+2-90} 1-66/+0-30) 1-98/+0-50} 1-18 2-89 2-73) +1-48 

8 |September...... 3-57|+1-86| 1-52)+0-06] 1-46/+0-25| 4-52/+2-70) 4-94/+38-71] 2-61 4-41 3-29] +1-72 

é October. 0-31|/—1-36] 0-09}...... 0-37|—0-37| 0-17/—0-54] 0-27/—0-18]...... 0-50 0-28) —0-61 

Sumsyeee 13-83|+0-37| 7-21)—1-27| 8-91)—0-14} 13-00/+1-95] 13-79|/+4-14]...... 12-59) 11-55) +0-89 
Aprils. 2530 nee 3-19/+0-31} 3-05/+0-18]......]...... B12 [=O 09 | srtohe ace Lac nie tell enenacave cl ote ete tert ere eterete abeteall Retreats 

Si May cabo 4-86|/+0-14) 4-03)—1-19]......]...... 478 |= Os VAS se | cer tele alli aveyelecovsilse cautte Ones liormereiee ote ll core eee 

8 JUNC. cont eee 5-25/+0-57) 4-58/—0-80]......]...... TOS |4- 1-88] 5 o05. 2 acetate [etete cre tie etmrouetre | eretemterte aime epee 

Pum WULy ss eee 5-47/+0-15| 5-55/—0-61]......]...... 4 B71 B df trosistepetl sore oats [sick stele | bce tet 8 otal broke hota oil ele aieterate 

BS August., 00 3-87/+0-06] 3-61/—1-19]......]...... 3-80 |= 155! oo.accu atone tl Ea bie | bab cares 2 ae eeimee ee eae 

& |September...... 1-00)—1-66} 1-66/—1-61]......]...... 190}==1587| LPR EM aE EE aes ee | oe oe eens 

& |October.....:... dsl3 are. PSG bos scree eee eee Ve FD ec ctalra |e ehereiest | citereters | tnorsdi al lerechee aoreenl| Cercrere re ueae ae eee r ee 
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DIAGRAM SHOWING 
RELATION OF PRECIPITATION 


TO 
WHEAT GROWN PER ACRE 


Precipitation from Official Dominion Meteorological Records at EDMONTON 
Wheat Yield from Annual Reports---Dept. of Agriculture, Province of Alberta 


April and May 


Jae —— 


Sept. and Oct. of Previous Year . . 
21 — *Note: Total Yield for Spring and Winter Wheat. 


ZC 


Water Power and Reclamation Service 


i 


Binnie 

i anim: SS 

red ae) 
TSI 


Taal 
NOONE 
eel 
cask es ee 
RRR 


SE a 


Gini N 
(nn0t!' ae —y 
8 | ee 
IS 
[4] 


UT Pie 


pies) 
nut oe ESSE 
mim Ann 


ttl uae 
cil 


Mosk Ee ma 
TT 


(2) for) “es) dpe thoy ey Soe Ase) WN 


20 
19 
18 
17 
16 
15 
14 
13 
12 


NO!LVLId!93ud 0) SAHONI 


Zs 
< 
; 
o 
SS 
re 
oO 
(E= 
Yn 
| 
O 
=) 
i=} 
uJ 
al 
| 
<x 
Ze 
jo) 
oO 
ats 
= 
xt 
a 
eS 
ep) 
| 
P4 
<x 
= 
uJ 
ae 
O 
kK 
<x 
<< 
2p) 
<x 
n 
F- 
ue 


H EDMONTON—LEDUC-—STONYPLAIN 


ST ALBERT & VICTORIA 


TRATHCONA—LEDUC a 
TONYPLAIN=ST ALBERT 


+ 


a} 
& 
Qt 
“~&E 
YH 
Se: 
Ss 
~ | 
QI 
iS 
S| 
S} 
SI 
&} 
SI 
<5} 
x Of 
EN | 
be | 
Oo x 
Sec 
vy 
BY 
S 
ee 
x QL} 
uJ 

iS 
co 
aS 
n Qt 
aN 
~~ 
Qt 
By | 
| 
Re 
S| 


67 


& VICTORIA 


PLATE 9 


68 


DEPARTMENT OF THE INTERIOR, CANADA 
DOMINION WATER POWER anv RECLAMATION SERVICE 


LEGEND 


August. . 


DIAGRAM SHOWING 
RELATION OF PRECIPITATION 


UN OS = 


To 

WHEAT GROWN PER ACRE 
Precipitation from Official Dominion Meteorological Records at MEDICINE HAT 
Wheat Yield from Annual Reports---Dept. of Agriculture, Province of Alberta 


June. 


April and May. 


Sept. and Oct. of Previous Year . 
% Note: Total Yield for Spring and Winter Wheat. 
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These Districts refer to the Provincial Electoral Divisions 
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Unfavourable weather during August and September seriously prolonged 
harvesting and threshing operations. Late maturing crops were also damaged to 
some extent by extremely low temperatures toward the end of September. 
Later, however, the weather cleared up and continued warm and dry to the end 
of October. All crops were safely harvested and threshed. 


SEASON’S RESULTS 


The results of the past season’s work are given in the following table and 
on the “ Plot Series Record Sheets” which are attached to this report. 


The water requirements of wheat and oats were determined when grown 
under three different conditions of soil fertility, barely under two; and sugar 
beets under seven. The water requirements of alfalfa were determined for stands 
two, three and four years old. 


The average total depths of water used in producing the maximum crop 
yields during 1926 were: 


muCBv eH BEES A EN paeees Or AA A ante ar a aR 32 acre inches. Average yield 8} tons 
eee er ov lace esmty fads 24 nase. Noel aa ars ih 26 ie i 85 bush. 
RIROS Ser Meee PLE ot te i se 24 4 sé 116, ae 
pM Ca Deine Ding, eee aie Ben ody Aes, 20 a se foe 
CCAS Ce tn ho. Eos Lae pais bane 19 in m COs 
MeO otiDCOLS tiie eae ey 18 . 17 tons 
SCOR eR rah eee, eS Iie ae Reged 16 a “i 1Gr es 
PANETT OC ane she ARAN OL tee hi ointe oath) Wy 
nae Water Precipi- | Total water|/Total water 
applied tation received used 
iG it: {t it 
eViorave 1Gbir/ i Virerent. CrODS, 1920. 0 cs wets estes dares os 1-63 0-46 2-09 1-84 
“ 9 5 LOD ORR ER POE A Ae 1-53 0:67 2-20 D2, 
= 6 = LO DAE ele) Ser cee 1-65 0-58 2-23 2-04 
. 9 - IIL ZS tet ae ue ke 2 eee a eR 1-07 0-74 1-81 1-77 
» 10 « Dene Sk eb ADA a Ba 1-40 0-60 2-02 2-02 
3 9 s DAU ee uy re eae 1-42 0-46 1-88 1-85 
S 11 4 LO ZO See ee TIN SG 1-45 0-41 1:86 1-83 
i 7 is 19 TO) Ae. oe omens Y 1-32 0-42 1-74 1-71 
- 5 ee LOLS Piece meee Sip lt tae, f b 1-83 0-25 2-08 iors 
WEI PETS, cg 5 Un pnb ey es oie reads GAA ROR Seal Wk ce ts Aah sted sage (a 


The average depth used in producing maximum crop yields in 1926, using 7 
different crops, was 22 inches, as compared with an average of 224 inches for the 
past nine years. 
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Irrigation 
Maximum Depth Total 
Plot Crop yield per Total | Rainfall | depth | Total 
No. growth per acre No. | appli- | depth | April 1 to re- depth Preceding crops 
in 1926 cation | applied} harvest | corded | used 
Bush. 
3 Hy | Peasien-cs at 59-6 4 0-33 1-33 0-49 1-82 1-55 |Wheat-oats-barley 
63B B |Wheat...... 79-8 6 0-33 2-00 0-30 2-30 2-01 |Alfalfa 4 yrs.—beets-beets 
78E D_ |Wheat...... 71-7 3 0-33 1-00 0-30 1-30 1-45 |Clover-clover 
10 |e |Wiheateea.c: 68-1 5 0-33 1-67 0-30 1-97 1-63 |Peas 
Average for Wheat....... Woz all eae ror ll tae ee 1-56 0-30 1:86 1-70 
65H B=1)(Oatseassaae 128-3 4 0-50 2-00 0-30 2-30 2-08 |Alfalfa-4 years-oats 
61A iB} Osteo 109-7 5 0:33 1-67 0:30 1-97 1:65 |Alfalfa-2 yrs.-Cora-Oats-Wheat 
21 BE NOatec eae 109-7 6 0-33 2-00 0-30 2-30 2-22 |Peas-Wheat © 
Average for Oats......... TIS OK, aero e 1-89 0-30 2-19 1-98 
ee DP Barley 100-9 6 0:33 2-00 0-49 2-49 2-26 \Clover-Clover-Wheat 
39A Ha) Barley. 69-8 3 0-50 1-50 0-49 1-99 2-01 |Peas-Wheat-Oats 
Average for Barley....... Chifeesal Ease oi Reoneeed, 1-75 0-49 2-24 ‘2-13 
46C ACY Beetsempace 20-1 5} 0-33 1-00 0-58 1-58 1:28 |Alfalfa-5 yrs.-Potatces 
66D ID Oi Beetsiece. a 19-6 4 0-33 1:33 0-58 1-91 1-78 |Clover-2 yrs.-Corn 
68C iB) iBestss:e-.: 17-9 3 0:33 1-00 0-58 1-58 1-56 |Clover-Clover 
44C A |Beets 18-0 3 we) 1:00 0-58 1-58 1-34 |Alfalfa-5 yrs.-Potatoes-Wheat 
3 0-3 
48C A iBeets.;:.... 16-8 1 aaa 1-58 0-58 2-16 1-73 |Alfalfa-6 yrs. 
1 0-17 ; 
42C A |Beets. 16-1 3 0-33 1-00 0-58 1-58 1-05 putea yrs.-Potatoes-Wheat- 
ax 
83C Gian Deatsemnas 10-9 3 0:33 1-00 0-58 1-58 1-60 |Grass-3 yrs. 
Average for beets......... 1 Ee ae Pees 1-13 0-58 1-71 1-48 
75A D=1iCorns..-.. = 15-6* 5 0-25 1-25 0-57 1-82 1-36 |Clover-2 yrs.-Wheat-Barley 
ons 
55E ASR Sialic eee 9-45 6 0-33 2-00 0-52 2-52 2-17 
53B A |Alfailfa...... 8-74 az 0-50 2-50 0-52 3-02 2-77 
57B Age A Ifaltasurres 7-25 6 0-50 3-00 0-52 By) 3°05 
Average for Alfalfa....... 8: 48 We ceed meee ae 2-50 0-52 3°02 2-66 


The last column in the above table inserted as an index to the relative soil fertility of the crop series, due to preceding 
rops. 
* Add dry weight of grain and stover. 


Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 
Peas (Prussian Blue) 


ROTATION “E” 


Irrigation S 
Date and Depth Applied in Acre-feet per Acre ya 2 2 b 
ir ek 26| o ® 
Plot No. S aie Pe Ae laaesitert. Har- 
May June July August bs aos ate aoe 33 | vested 
= = = sa lak Soult ic ees 
3] 15117) 21 | 26 5 | 10117} 20 2 AE lacs] ae le 25] HS 
bso eee fl Ernie che cs lll gausteecll lc cerned eee PER een (ee ara Se reer ee es ell AE ee es AIP 0-00} 0-80) 0-30} 0-27) 34-5) Aug. 5 
AA ects ee pee aes (D525) Ne aed Peed Peon PUR, lee Sol sera eee AR Ae AIA 52 0-33] 0-40) 0-73} 0-53) 39-6 TX? 
Oeste eer 0-33)....].. Uo: ee eae ree | ale Ip ata ee le ares Sula 6 0-67} 0-30) 0-97; 1-14} 32-6 SES 
Ae echt alerts O53 ences 02:33) rom altace eae Oey Taka fevers Saud names ABS 5 1-00} 0-40; 1-40} 0-97) 42-7 HS 
Be per ae ad ti ha he Qaeole eres ee OPStilaaralia sendloc of 9-34 0:33 1-33] 0-49} 1-82} 1-55} 59-6] Sept. 9 
PAE AEEREIAAN beeper ac = 0-33}. QB ha.4 ae Neneh Pees 0234 Pee |O<ddlera let me 0-34 1-67] 0-49} 2-16} 2-20] 438-9 aS 
Lie 6 ccate te teers 0-33}. (Hoey cistieleN ellhestehaes 0:34)0-33 0-33 0-34 2-00} 0-49} 2-49} 2-69} 44-2 eg 
UA ee Oe O50 | Eerie rs OBO Le ee ey ee eee eee eras epee | Uae |r 1:00} 0-49} 1-49} 1-87} 49-5 ts 9 
RAL. 2 a eee 0250 | Ree eeant lise ss STO) (Arn ements ara fe sd 0:50 Saen| eeleeee 1-50} 0-49} 1-99) 1-64) 44-6 ae ) 
1s Weare [iw ODO NR eetaliaen oliccscs WOU cnc coo lloto.6 5 OFEO. aelleooc 0-50 2-00) 0-49} 2-49) 2-40! 40-7 Se i) 


eg 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 


Wheat (Marquis) 


ROTATION B 62-63 


{ 
Irrigation = 
Date and Depth Applied in Acre-feet per Acre Lge 2 a=) & 
2S! oo |o 
Plot No. ‘3S |e el Ae IA aHl 2 Har- 
: ay June July August | > |S—,%| as [ait B] wg | vested 
ea ee ine ete ee ee 

31 12117} 22125 | 2 | 10] 15 | 21 (27 AE lads] He la go} eS 
Cp Aneel meron pepe Serre | tee oltre tet aeatere face reeks litseretedleestane | trerere |e oseeed Lorrellieres.«'[ csv 0-00) 0-30) 0-30) 0-75) 16-5 
O22. ee, peer e Be lpn | Raden aire st al Wet heios| a rereyen| terete [aire nme: | exeneni| Sue Mitel erwin | oie v 0-33] 0-30} 0-63) 0-62] 19-4 
63 A... O33) [Aimee areca staal (Doty Eh ie Hills cast obkoteal teas oad escola al tes ce 8) tel Pe es 0-67; 0-30} 0-97) 0-92] 72-7 
62, Dy. eR Ea oe cllb poe lob os Doar es oll danke Oe OE peeetel | wemeete eee rare tee cierl fs eremei| rere 1-00} 0-30} 1-30] 1-33): 71-0 
G2 eben Woe t9 | acetal Revers fl boot Wot aro lledas OLS4eesliens (eS 4. | Reser) erasers, ote 1-34! 0-30) 1-64) 1-77) 66-3 
62, Cx. (Wore ees olleaone Doss 3554 ues ae, ADCO Bis owe USee he ered ceed eae 1-67; 0-30). 1-97; 1-60) 74.2 
(3? 1B4s Qt53 eee OSS | aerate leave 0-34)0:33)....10°33/0:34)..../....).... 2-00) 0-30} 2-30) 2-01) 79-8 
EC oor DITO atl Rete I hoteniell tenets SLD Aa catchall kde ol tarctese oll tae fests Karsten (ANS ee 1-00} 0-30) 1-30} 1-58) 61-1 
63 D.. O50 je tel ee sl eter| Teens 0 D0 ee trcllin recs Rica O()| Seren [rere ltereeees cats 1-50} 0-30} 1-80} 1-90) 67-5 
EU ee ie 0250) Ms. et) ee Ct ee 2-00} 0-30] 2-30] 2-53] 73-1 

ROTATION D 78-79 - 

ay June July August Har- 
Plot No vested 

31 om elec eo lees Onleecmetiel OM | PLomteZ On ltoU 
TSS TN Bes steucill Gecicno aks feapects|pceeer leceae cal Ry oictall Raegerellickercrell ISR Ieee lerercre’l (aeeectl [eases amen | ee 0-00} 0-30} 0-30) 0-57] 13-6] July 27 
TSU RAK Seale ee (oe 3H 4 reallly loll take tl horn tel koran Fae ge tesa es Otel lepecoeo a Iestsee| ipa 0:33}. -0-30) 0-63) 1-02) 51-5) sf 3l 
1SiOaen. N)o5 85) 5 adi isco dipersic (oa eats Res: Ecol ives (evemee | everett secomeell enele es | esta 0-67} 0-30} 0-97; 1-35] 64-8) Aug. 2 
78 D.. Oe Soars leas ce lcae OeSaiieeralae: 0-34 gets 1:00} 0-30} 1-30) 1-53) 63-1) “ 2 
Opes (USE S5) | Rs) keveneael iota 6 Do ei allan O13 M4 rece logan Lace OBB ills alicoce 1-00) .0-30)" 1-30) . 1-45) 71-7) £ 2 
7D) Noor O25 lee eel tees Dobson collomee OBSd eee Osooleneelere SB ls ot allsawe 1-33]. 0-30] 1-63) 1-77| 56-4] July 31 
(Be ()o3333| Socalls one W033) 6 bo alleen c 0-34/0-33]....10-33]...|0°338*|]....].... 1-66} 0-30) 1-96] 2-00) 56-8} “ 31 
79 C.... O50 ee eelias cs acces | cine SHAK O) |: es ated real cheater ol is decal Mecca ehoreet a Sena ae 1-00} 0-30) 1-30) 1-45) 64-7) Aug. 2 
(DD x DEV AR ail lated leccmsdlle bois OSU) ca ticles ccllesens OOO evince clhesier (ere er 1-50; 0-30}. 1-80} 1-70) 60-9) “ 2 
(hid dene 510) | Pavia licmeaed ta eee le dows O00 ive eere Om Ol ener Doe sSaleeas 1-50} 0-30] 1-80} 1-87) 53-4) * 2 


* These four irrigations not applied on account of early maturity of crop. 


ROTATION E 16-20 


May June July August 

Plot No. ——-- — 

2 TlOseisnlieeulecOnmoN PLO! (Pt2e tiie. PZ ie 29 
AGS NS eceiil | etclenons cll eis. cs tal ley eeesd | oho Bat Razr acaba cl catch oy Irate kes em Tee (ea 0-00} 0-30 
Zee Sats) eRe esate ORDA Rereen Use doe eet Beemer Ana e emee ral actens ested I, ater Taneees'| A gade x 0:34! 0-30 
LGM eae |e aheke QRH eerall onste OSA reel Pelee Mine mrad sie), [tae aL feo) 0:67} 0-30 
Liemer ose pee Doers colle aac OBE Gall ma celleBon ESS ex. Gaal sgbetial Rae abel | ate lel er 1-00} 0-30 
1 Sree ses || teks QeseH oll was eons aaraliea sollte on (DESY oe Silene Ocdolece lence 1-33] 0-30 
1 Oe aa | a ee 0-3 eB salad On3 4: aes |e ee OSS olRmie Oscollerek ferrets 1-67| 0-30 
PAN obs ily Papel eRe tes 0-33 OF SSR eA O84 erin. |\Osoaias (0280 |O°o4l see alles « 2-00} 0-30 
TSRAS Siena (O35 Ol|iepreectctee eer 0: 50 een Te tae Rares [ellie RU eel eae IR r 1-00} 0-30 
1 OPAC ner eer USNs ws cat heuemenes | even U5 0) ieee: cl nena) Isard ahah (02730) eset! lgnonseesl Cee 1-50} 0-30 
DOA aBes teacme Woy 0} By salioencollene O50 Perea eerie |r Volts 64 WUQUA peaiibaac 2-00 : 


0-30} 0-61) 29-2 
0:64) 0-85} 48-2 
0-97; 1-07) 51-9 
1-50} 1:63) 62-6 
1-63] 1-74) 64-0 
1-97; 1:63) 68-1 
2°30} 2-68} 58-8 
1-30} 1-11) 60-6 

1-95 

2°44 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 


Irrigation Ps ks & 
Date and Depth Applied in Acre-feet per Acre Pat EAB 2 5 
26| So |S fy, Remarks 
Plot No. 3 IAB E| AS iA.s| 2 
ay June July August] > 8 [s—,%| Q's |SIZE| oS 
BS EE] $8 [SEL] Se 
2 16 | 21 1.28 | 2 |.10 | 16 | 21 2 AE ject Slee lego} Hes 
GOALS. aici drevceoea kcal See ieee | acl ey NN Romy Sees Reese faces tle rarer | Meas gol eet 0-00} 0-30} 0-30) 0-45) 21-6 
Beeline HSS be ancoloeevere | ioctl loveseat tee I evevrove’ [-eear seca eewuseel i icenener| eee reste I erence aes 0:33} 0-30) 0-63} 0-41] 62-0 
(Omne Aiea Roy OsSSileeetlonene Osco eceslseete lhscere tine ce | toete | erecoue| oes ote ineeemenh eras 0-66) 0-30} 0-96} 0-76] 87-7 
Dae. eee oe y ocliouas OFSSiRe ee iewes QF SA heed Secs ll Serer eee eae | aie 1-00) 0-30} 1-30) 1-27) 87-7 
fs eee SB (os Bilo Soo lloods O2S3 letremtle ee (Core ae mcall ya alii licen 0-33). 1-33} 0-30) 1-63) 1-36) 104-7 
CIA el ates ae 0-33 (oStsle nallsens 0-34)0-33/0-33]....)....].... -33). 1-67} 0-30) 1-97} 1-65) 109-7 
Beseer ln ee 0-33 Wee Meooslb sas O84 een erie Osoolemere lise 0-34 2-00) 0-30} 2-30} 2-03] 99-8 
Cae eee O50 | eeeyarel ecoee [eorere = (Vitec | eve heteets beer pec meee eee eee 1-00) 0-30) 1-30} 1-44} 92-1 
DS cll oe ae OBO). silat. | sees DU eere cil eeseete ls sheave OPPO haetaealb cll lacie 1-50} 0-30} 1-80; 1-83)...... Discarded 
ROTATION B-1 64-65 
ay June July August 
Plot No. oe Har- 
ieioa le teok (o28h\ ee. elOs et Gnleoe 3 vested 
CASAL. rte lenin eee teres I cateteifevetode lic cue tare n\| Seslorell Meee i comese [tareeeenl| Reeeeenl | Sete 0-00} 0-30) 0-30! 0-33) 19-9) July 27 
tile: ABBR ans lee bas EO Seta [pte eras this cet ss| | drevaces veceeettes|/ te batent orecetes| Steere | eral ieee 0-33} 0-30} 0-63) 0-45) 115-2} Aug. 10 
CEC eae aaa (OF Sb SGeallicaor (Oe: deere PRPC Reece Rit Acs! ses ell Ftoraeatl iciete Laae ARG care 0-66] 0-30} 0-96) 1-11] 113-5) “ 10 
O4aD ere eee SOO telco ili ctetels QOS eta lovato 0-34 be 1-00} 0-30; 1-30} 1-18) 114-0) “ 10 
(if: ee Qeaalerralenee Ossie eine. Oras ieS Ly Meee ee ecilisses 0-33). 1-33) 0-30} 1-63} 1-57) 115-5) “ 10 
G40B kde eee 0-33 (Das oie ead |b colo (HEC: Ais KIS io calls cs alle aie 0-33). 1-67/ 0-30} 1-97} 1-61) 119-9) Aug. 11 
GoPB GS al coma 0:33 Ox3S ieee see 0-34/0-33 SCs Sool ate 0:34). 2-00) 0-30} 2°30; 1-92) 127-1) “ 11 
GdC asst ome Ob Oia. cleat. | forme EO ie crdrc SRS ere ee Reeees I artrecrnl| che teses| rere We ee 1-00} 0-30} 1-30] 1-35} 118-0) Aug. 10 
Got i Sees DESI Sea a eee OOO) Beclloseele sce OLD ee | Serer lieecenrclet ees 1-50} 0-30) 1-80} 1-65) 115-3) “ 10 
GogE) ole eee 0-50 0-50 (O50) Staten cierto 0-50). 2-00} 0-30} 2-30} 2-08] 128-3) 10 
ROTATION E 21-25 
ay June July August 
Plot No. a 
Oman Late een moment Loma 3 
DD Atte | Speen Meet kee eS] eran ictc: wcll Seeke [i or crel eee OREAT eens I remnant eee ee 0:00} 0-30} 0-30) 0-18} 54-4 
DAA Ta Peace en eters £3 Yo] (pee IRAE Pea eB eget ak = Ipc A at lb a a ate ll acts 0-33] 0-30} 0-63] 0-66} 76-9 
Dit eevee cme (PBs oonioeue ESE Aig Rie eats teed eeacerey| Cay teee sit aieceates | eee ma | eee fred | ca 0-67; 0-30) 0-97) 1-382) 74-7 
DA lose OFB3|eealaee. ec iedalloras O34 Pere See coeliac leer lleeea 1-00} 0-30) 1-80} 1-29) 87-3 
Osan ecalaet ate Cee Billec calles ob Bee ialloeo CO) eB ie ale satan bs eal cio c 0-33). 1-33} 0-30} 1-63} 1-25) 83-4 
Qaioweme byes \ceeercer 0-33 Ubob Heino clon ealoax tera iose a oe ole - 0-33). 1-67} 0-30] 1-97} 1-67) 100-1 
21 ce eel oe 0-33 Orssieepele.alOro410%34 ane Osco penn | eerie 0-33). 2-00) 0-30] 2-30) 2-22) 109-7 
23 Alva: cudlic Steer O25 O Peet brace are Oe BOI cba [lance as als bees» lereedtr el Seen ee 1-00) 0-30} 1-30} 1-42] 83-9 
DORA Ee oan (HET sca ileeteal pee O-O0IE seal tars nerae OBO Momidilocniel Gorn to ook 1-50} 0-30} 1-80} 1-89] 104-5 
21 AN alee ODO Melted: ee O=OO0lam ela VETO F eteraihs.cio allace. 0-50}. 2-00} 0-380) 2-30) 1-98} 52-7 


Oats (Banner) 


ROTATION B 60-61 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 
Barley (Banks) 


ROTATION D 7677 


Q 
Irrigation soe eee lee R 
Date and Depth Applied in Acre-feet per Acre 2B! Bay |B 0 
Plot No. So, BEZI|AS A, #| © | Harvested 
June July August bs ao paces rie: 38 
| || BETH a SS [Rete 2) o z 
12 | 21} 26) 30] 5 | 10) 20 3 | 5 | AE laws] ce lo B5] ns 
LO Mee AE Pee Teel Leto eeeil ees: [oxcrenet cketehel| tatevaiNe etecall rarcatienetecailloresact st suet 0-00} 0-30) 0-380} 0-72 8-3} Aug. 11 
1B Ain do Boe Ho acid > Al otto! CCEA sreten ier eel is VEN leprae ee aera [ere Ste rarer Mien rae 0-33} 0-49} 0-82) 0-54) 62-8) Sept. 7 
CRN ener Odette leis DEST SLE o Wie Gassiloo sella nico leper Me 0:66) 0-49; 1-15} 0-99) 93-5 ee V7 
dB gates 28 eee O83) Aa lhusen OcSoi recta berets OSA ee silee calles 1:00} 0-49} 1-49} 1-93] 92-2 Ua 
Hae TAs Ree ren eee WES Ailsa eel lo cae (OSE BIIR jcaile coe Os SANE ePAl tan airs 0-33} 1-33) 0-49} 1-82) 2-03) 93-6 ED ar 
dee RGoR Aaa RAR LME Bee Bl PE Bal |B cs leccor 0-34/0-33 0-34)...... 1 0:49) 2-16) 1-88] 98-2 HY 
CO 0-33/0°33 0:34)... ./0-33/0-33 0-34)...... 2-00} 0-49} 2-49} 2-26) 100-9 emery. 
1S Eos Roma Perec! O00 | errs |strerelretee SOO | sree Meee ete lcrekt rea linoiares 1:00} 0-49} 1-49) 1-42] 101-3 Seas, 
ve arse) soe eet bon tielste ise) 0lereveve | stetetes enerere 0:50) fee cle een O20 |eeee 1:50} 0-49; 1-99} 1-83] 81-6 Soman 
ROTATION E 
June July August 
Plot No. —_—-__ |---| 
15 | 22 29 || 6 18} 19 | 22 4 
SORA RR Ree P Se Tech liestenats Iisa 2s | oraerc ls Petes | bon tit ove tech siete | ace ell asia ae (ner ovate 0:00)" 02321" 0.52).5.0... ord Uae, Oley 
Bill asa tn RVR Bint RIORRRCOET EES We6355 ears! cael lamxatal kersral NaRseral is.cteal ieeieoieel acres 0-33; 0-49} 0-82} 0-75} 35-7) Sept. 9 
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Irrigation Experrment Station, Brooks, Alberta—Plot Series Record 1926— 
Sugar Beets (Kleinwanzleben) 


ROTATION A-42 


2 
Irrigation | Senge ee, & 
Date and Depth Applied in Acre-feet per Acre 2B) By | & i 
Plot No. —_.--—------ O  ] Se PIA? Aas 2 
June July August Sept.| > S ree 28 (Sczl zs 
| =e cm hy ~~ Oo ~ D ov hy 
15 | 12) 116 | 31 | 5 }16)20)30| 1 | AE leas| oe logo] hs 
BON Ae ee Tee Ror S Seo is te le als CBS ts Sec il sy-Ficl fad Pees Stat fe Sars | Smee teay tice eel oe 0-33] 0-58] 0-91} 0-81} 10-8 
BD i a A AA a oh SA ah a O33) )Sre teens aie No A. etal eh del (ch Eeowta i bio Gy one Gore 0:67| 0-58} 1-25} 1-03) 14-5 
CRA COREL her te tinh (Does lo 4 oc lloe (Une & Rielle (NoBY Ne ancl Laas oh los oe 1-00} 0-58} 1-58) 1-05) 16-1 
IL) Sere rv cL ee rates cee Noite eectos abate 023510200) aero eee Ose er lives’, 0230 eneee 1-33} 0-58} 1-91) 1-74] 14-6 
1 ee Nia i ata ies RORY eer ae RSE Hg 0-3310°33). 0. lan Qe Sale ae lees: 0-33). 0-34! 1-67) 0-58 -25| 1-73} 12-9 
ROTATION A-44 
June July August Sept. ; 
Plot No. ———_— — | 
16 12 16 31 Din el Gn lecOminoL 11 
AADAC ore Cerne ole ot ae eis oie ants He Sint ool here d loceoncha tl oko eter lane Retieed [Sciaesrts 0-33] 0-58} 0-91) 1-03) 11-7 
IBS abate Newt aI CED Arne T OTe eR SH occa le upaker (0 cae aera Ie) gerd levet bial es ekcnall heveacoece!- 0-67; 0-58} 1-25) 0-71) 17-6 
Oe Abi Re SRG RIO, RCRA OES 31 | meee ESE ils Greoc od bees (S34 eevee | eaten eta erat 1-00} 0-58} 1-58) 1-34] 18-0 
1B a Od AT A RE en er QosSil WeSiilles dacs las cose OBEY i a Alls Bc See Sane 1-33} 0-58} 1-91) 1-45) 17-5 
AB Mane 3 ba di ba a SOR CEL e ti Sea Wone) USS aiE Sane OsS4Rereliss ce OSS eam lOso4 00d O1mOSOS Ime: 2olmeleOl | sl ges 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 
Sugar Beets (Kleinwanzleben)—Con. 


ROTATION A-46 


ra 
Irrigation oes @ & 
Date and Depth Applied in Acre-feet per Acre 22! Sey |S “a 
Plot No. Sey Sin 6 Ae Aga © 
June July August Sept. Ps pair(s 28 |S52|/ 28 
a a SS ae ~ Oo |p ° oO 
1 | 10] 16 | 31 |5116;20)31| 1 | At lese| ce (Saal BS 
4G Als eae et rcin asthe cise eit (UR a Fares cl totbar sl wel (ewer ai Pema Werte Rese [agi Sal 5 | 9 8 0:33] 0-58) 0-91] 0-92) 16-0 
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June July August Sept 
Plot No. a= 
) 3 19 2 23 
AS Arad ee OU ee meyers QS vance ea Heel eine eral cles oll RAAT Ge aad epee 0:33] 0-58) 0-91} 1-17) 11-8 
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*Estimated. 
ROTATION C-66 
June July August Sept. 
Plot No. Ho 
15 12 14 2m LonlecORact 11 
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HL ree ee ais eel. al O-Boiem Osco leeeeee O84 eee eee. 0-33 0:34) 1-67) 0-58} 2-25} 1-94) 17-2 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 
Corn (Minnesota No. 13) 


ROTATION D-1 74-75 


Q, 
Irrigation ase | eS & 
Date and Depth Applied in Acre-feet per Acre nel Bry |S 
6 ez} Ae A.B] 2 
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Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 1926— 
Alfalfa (Grimm) 


ROTATION A—52-53. SEEDED 1923-4 YEARS OLD 
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Irrigation nas = & 
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| Oe a ee asl 2 
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ROTATION A 54-55. SEEDED 1924—3 YEARS OLD 
Plot No. | May June July Aug. 
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FARM DEMONSTRATION AND EXTENSION WORK 


Extension work among the new settlers of the Lethbridge Northern Irri- 
gation District was carried on during the past season in co-operation with the 
provincial Department of Agriculture and on much the same lines as during 
1925. Engineers from the federal Department of the Interior were assigned 
certain districts wherein they were to survey laterals sufficient to enable each 
new settler to irrigate at least 40 acres of each quarter section farmed by him. 
Additional laterals were to be surveyed where the farmer had made good use 
of the first survey and the engineer’s other duties permitted. 

During the first two weeks of May the demand for ditches was very light 
as most of the farmers had not finished seeding. By the end of May the demand 
had increased until practically everyone not already served with ditch surveys 
wished them made at once. No rainfall was received in the Monarch district 
during this month and while most fields contained) sufficient moisture for 
germination at the beginning of the month it was extracted from the surface 
soil by steady high winds so that by May 381 the land was so dry that fields 
seeded during the last two weeks of the month had to be irrigated up. Fields 
seeded during the first two weeks showed grain 6 inches to 8 inches high. 

The first half of June was very dry and crops did not germinate evenly and 
were beginning to burn when the first light rain fell on the 18th. At this time 
nearly everyone was irrigating, canals running bank full and farmers working 
long hours and using large heads of water to provide crops with moisture before 
they were damaged by the drought. The rain of the 13th served but to ger- 
minate such seed as remained in the first two inches of soil as it did not pene- 
trate beyond that depth. Between 6 pm. June 19 and midnight, June 20, 
between 4 and 5 inches of rain fell in this district and irrigation was discon- 
tinued. 

During May and June the six engineers of this Department surveyed 
laterals covering a total area of 10,326 acres, apportioned among 174 farmers, 
an average of 59-3 acres per farmer. 

During July inspection visits were made to as many farms as possible for 
the purpose of checking up the conditions of the crops and soil moisture and 
advising the farmers regarding the application of additional irrigations. 

The management of the irrigation project states that a large portion of 
the success that the project has had this year is due entirely to the great 
assistance rendered by this department in supplying expert advice and engineer- 
ing assistance to the farmers. 


During the season lectures were delivered on irrigation practice as follows: 


June 18. Rose Butte school Lethbridge Northern-project...............-- Attendance 50 
“24. Picture Butte school Lethbridge Northern project............... * 20 
July 8. Iron Springs school Lethbridge Northern project................ i 30 
“10. At Vauxhall for Canada Land and Irrigation Company........ + 20 
4 14 BAC Glenwoodville; United proiectuss emer eens see ktee eae ; 50 
“ 17. At Hillspring, United BPLOjOCE acho ee ee Che ee oe - 30 
20 ee tenLedicines Eat: otiry Clipe een ee ae en eee 100 


Irrigation district officials reported noticeable improvement in irrigation 
practice following these lectures. 


CO-OPERATIVE WORK 


Quality of Wheat Investigations —The co-operative work devoted to the 
study of the kernel quality of wheat in relation to irrigation was continued with 
the University of Alberta in 1926. Three years’ data have now been obtained, 
and when finally analyzed these will show some very valuable practical results. 
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Irrigation exerts a marked influence on the quality of wheat which as well as 
yield must be considered in determining the value of any system of irrigation. 

Commenting on the results of the investigation to date, Dr. R. Newton 
of the University of Alberta states:— 


1. “That the protein and baking quality of wheat tends to vary inversely 
with the quantity of irrigation water applied and the yield per acre.” 

2. “That this variation may be obviated, to considerabe extent at least, 
by use of suitable rotations, including leguminous crops.” 


All chemical, milling, and baking tests in connection with the investigation 
are being conducted by the University under the direction of Dr. R. Newton. A 
report of the work when completed will be published by that institution. All 
field work in connection with the samples produced at Brooks, is being carried 
on by this department. Brooks is one of several places where the University of 
Alberta is carrying out co-operative work in connection with quality of wheat 
investigations. 


PROGRESS OF SUGAR BEET INDUSTRY IN ALBERTA 


The Sugar Factory at Raymond erected in 1925 is modern in every respect 
and has a capacity of 1,000 tons of beets per 24 hours. In 1925 the factory 
manufactured 3,500 tons of sugar from 41,500 tons of beets grown on 5,400 
acres. The yield varied from 4 to 20 tons and averaged 7:7 tons per acre. 
The average percentage of sugar in the beet was 14-41. The 1926 beet tonnage 
was not up to expectations, being but 35,600 tons. The percentage of sugar was 
better (16-49) which resulted in the production of 4,800 tons of sugar. The 
1926 acreage was 5,100 and the yield per acre 7-3 tons. 

The guarantee rate of $5-75 per ton for 1925 beets was increased to $6-25 
per ton for 1926 beets and a still further increase of $7 per ton is assured for 
the 1927 crop. 


WATER RFQUIREMENTS OF SUGAR BEETS 


During the growing season of 1926, the “Duty of Water’ Experiment 
Station, at Brooks, Alta., had seven different crop-series upon which irrigation 
investigations were conducted to determine the influence of moisture and soil 
fertility upon the production of sugar beets. The moisture available to the grow- 
ing crop varied from one 4-inch irrigation to five 4-inch irrigations, plus the 
rainfall between seeding and harvest. The soil fertility ramged from excellent 
after legumes to only fair after non-legume crops. 

Each plot was approximately one-thirtieth acre in area. Water was applied | 
by irrigation, measured through 90° “V” notch weirs, and retained on the plots 
by earth borders. On series 48, the soil moisture content, to a depth of six feet, 
was determined every four to six days. On the six other crop-series the soil 
moisture content was determined at the time of seeding and harvest only. 

Sugar beet production is a comparatively new industry in the province of 
Alberta and most farmers engaged in growing this crop are not so well advised 
as they should be regarding the seasonable water requirements of this plant and 
the correct methods of supplying this requirement by irrigation to the crop when 
grown on soils of different texture and fertility. 

The irrigation investigations as carried out provide authentic data on the 
water requirements of the sugar beet crop when grown under soil and climatic 
conditions comparable to those obtaining in this district. 
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Preceding Crops.—The following table shows the crops grown on each series 
for six years prior to 1926:— 


Maximum 
Series 1920 1921 1922 1923 1924 1925 1926 lyield 1926 
per acre 
tons 

AS Or gk ae eas Blaxeanar Alfalfa ...|Alfalfa ...|Alfalfa .../Alfalfa ...|Alfalfa ...|Beets .. 16-8 
BG Pe eS eee. eee: cia Alfalfateel os ee ye laa die Ce eae WP Ootatoes + || aes 20:1 
para area Gay ears re oe ee eo sey {eS ide Lo APOLaTOeS LIV Beatle. a eee 18-0 
AO EE CIN Pe TED Se toe FYE SET erie Foe ee | Potatoes: | Wiles tmeeere laoetes 4 ae yon Ks 16-1 
G8 ieee ree, Oats ene Wheath. es Oatagees R. clover.|R.clover.|R.clover.| “ .. 17-9 
OGG 5 oak tees ok eee ches Wheat..../Oats...... R. clover. SNeARy, abe | Brag ipa 42 te se 19-6 
Sot. Saree ae Potatoes .|Barley:...|Wheat....|Grass...../Grass.....|Grass....1] ““ " .. 10-9 


Plate 10. Influence of Irrigation on Yreld of Sugar Beets 


_ Graph 1 of plate 10 shows the yields of beets obtained in comparison 
with the water received and used on seven different crop-series during the season 
of 1926. 


Rotation A.—For series 46, 44 and 42, the maximum yield in each series 
was produced where three 4-inch irrigations (1-00 ft.) were received by the 
crops in addition to the rain, (0-58 foot). Where either more or less than 3 
irrigations were applied the yield was less than the maximum. For series 48 
the maximum yield was obtained with 5 irrigations (48c.) but the increase in 
yield over that obtained with 3 irrigations (48d.) is but 0-7 ton at a cost of 
two 4-inch irrigations, therefore three irrigations may be considered to have 
been the most economical for this series. 


Rotations B and C.—For series 68, 66 and 83, the maximum yield in each 
series was produced where three 4-inch irrigations (1-00 ft.) were received by 
the crop in addition to the rainfall hetween seeding and harvest (0-58) ft.) where 
either more or less than this amount of water was applied the yield was less 
than the maximum. The following table gives the amount of water received 
and used in producing the maximum yield of beets in each crop-series. The term 
“Water Used” represents the amount of water extracted or lost from the soil to 
a depth of six feet by percolation, evaporation and transpiration and is indicative 
of the amount of water actually required to grow the crop when these unavoid- 
able soil water losses are taken into consideration. This is ascertained by adding 
to the water content of the soil at the time of seeding those amounts of water 
received as irrigation and rainfall and from this sum deducting the amount of 
water remaining in the 6-foot soil zone at the time of harvest. 


Water Received and Used for Maximum Yields of Beets 1926 


Total Water Yield 


Series Plot Irrigation Rainfall | water used per 

received acre 
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INFLUENCE OF SOIL FERTILITY ON YIELD OF SUGAR BEETS, 1926 


1. Beets as First Crop After Legumes.—Graph 2 of plate 10 shows the 
yield of beets and sugar per acre as influenced by the number of 4-inch irriga- 
tions received for series 48 where beets follow immediately (or Ist year) after 
alfalfa in comparison with series 68 where beets follow immediately after red 
clover. Experiments have indicated that the organic matter, roots, leaves and 
stems, left in the soil when red clover is ploughed under is more readily converted 
into available plant food by soil bacteria than is that left when alfalfa is 
ploughed under. This is because the roots and stems of clover are of a finer 
texture than those of alfalfa. It is also a fact that a high nitrogen content in 
the soil, which is brought about by the maintenance of optimum moisture con- 
ditions and which produces a maximum yield of beets per acre, favours a low 
percentage of sugar in the beets, and a low nitrogen content produces low beet 
yields but a high per cent of sugar. Graph 4, calculated from the mean sugar 
content of the seven crop series, illustrates this fact. The per cent of sugar being 
lowest with 3 or 4 irrigations and highest with one and five irrigations. 


Three irrigations produced a per acre yield of approximately 18 tons of 
beets after clover and but 16 tons of beets after alfalfa, due to the more easily 
converted clover residue. Three irrigaticns produced 2-55 tons of sugar per 
acre after alfalfa and but 2-40 tons of sugar per acre after clover, because of 
the much higher per cent sugar in the alfalfa soil beets. First year after alfalfa 
produced most sugar per acre; first year after clover produced the most beets 
per acre with a given irrigation treatment. 


2. Beets as Second Crop after Legumes.—Graph 2a shows the yield of beets 
and sugar per acre as influenced by the number of 4-inch irrigations received 
for series 46 where beets follow second year after alfalfa in comparison with 
series 66 where beets follow second year after red clover. Three irrigations pro- 
duced 20 tons of beets second year after alfalfa and but 19 tons second year 
after clover. The cultivation and moisture applied to the preceding crop (corn 
before 66, potatoes before 46) have made possible the elaboration of the plant 
food locked up in the alfalfa and clover residue so that now the alfalfa soil 
fertility has apparently increased to a higher beet producing power than the 
clover, but again with 38 irrigations the per cent sugar in the beet is so much 
higher after the clover (66) than it is after alfalfa (46) that plot 66C pro- 
duced 0-4 ton more sugar per acre than plot 46C. These two graphs 2 and 
2A, show that three irrigations, or a total amount of water received of 19 
inches, has produced per acre as follows:— 


A Sreraaliaaee tf chutes bate ene mee Ist year sugar 2-55, 2nd year sugar.. 2-60= 5-15 
ara Sol sy Oe ee a ee 2nd year beets 16-00, 2nd year beets.. 20:00= 36-00 
WA TOT CONG ae rtd cai are ao tee Ist year sugar 2-40, 2nd year sugar.. 3:00= 5-40 


7 RM ee ey ond “year beets 18:-00e2nd sear beets.. 19-60— 37-60 


The fertility built up by a three-year stand of red clover produced slightly 
more beets and sugar in the next two years following than did that furnished 
by a five-year stand of alfalfa. 


The Value of an Intervening Cultivated Crop—Graph 8 gives a com- 
parison of series 48, first year after alfalfa with series 46, second year after 
alfalfa, to show the value of an intervening crop of potatoes between the 
alfalfa and the sugar beets. Three 4-inch irrigations, plus rainfall, produce 
2 tons more beets and 0-05 ton more sugar per acre for the second crop after 
alfalfa than for the first. Graph 3A comparing series 68, first year after 
clover, with series 66, second year after clover, shows that three 4-inch irri- 
gations, plus rainfall, produced 0-8 ton more beets and 0-55 ton more sugar 
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per acre for the second crop after clover than for the first. In both alfalfa 
and clover series, the second year after produced higher yields of both beets 
and sugar than did the first. 

The results shown on plate 10 were obtained under very favourable con- 
ditions and, while quite consistent and reliable in themselves, represent however 
the results of but one season’s work, 1926; therefore, in drawing conclusions 
from the data presented, due consideration must be given to this fact. 


The Seasonal Water Requirements of Sugar Beets—1. The amount of 
water that a sugar beet plant will transpire at any stage of growth will depend 
upon: (a) the amount of water held in the soil zone occupied by its roots; 
(b) the amount of energy as light and heat received from the sun; (c) the 
relative humidity of the atmosphere as influenced by wind, rain, surface eva- 
poration and shade; (d) the area of its leaf and moisture absorbing root sur- 
face; and (e) the fertility of the soil or concentration of available soil solu- 
tion nutrients. 

2. The amount of water that is lost to the beet plant by percolation below 
the soil zone occupied by its roots will depend upon: (a) the texture of the 
soil, whether coarse and of low water retaining capacity as of sand, or fine 
and of high water retaining capacity as of clay; (b) the amount of water 
held in the root zone at the beginning of the season; and (c) the depth applied 
and frequency of irrigations. 

3. The amount of water that is lost to the beet plant by evaporation 
from the soil’s surface is influenced by cultivation and shade of plants, tem- 
perature, humidity, sun’s energy and amount of water in the soil. 

When water is introduced into any soil for the purpose of growing a 
crop, whether as rainfall or as irrigation, it is extracted or lost from the 
plant’s root zone by the three agencies above described. This combined loss 
represents the losses that of necessity occur in field practice and indicates that 
amount of water required to produce or grow the crop. These losses are 
hereinsreterred to-as;’ Water, Used to Grow thea Gropa 

Many of the forces that influence the amount of water used in growing a 
crop are not within our control, such as temperature, humidity, light general 
soil texture and to a great extent leaf surface. We are, however, able to con- 
trol the losses caused by the variation of the moisture content of the soil by 
correct irrigation practice, the losses influenced by varying soil fertility by the 
use of the proper systems of crop rotations and the losses due to evaporation and 
extent of leaf surface by reasonable farming operations. 

Plate 11 shows the seasonable use of water by sugar beets on plot 
“CC” wherein the soil moisture content was maintained at the optimum during 
the period of growth and, for purpose of comparison, the use of three other plots 
B, D and E, where the moisture content throughout the season was not so 
favourable for growth. 


Optimum Soil Moisture Content.—Investigations carried out on this soil 
(fine silt-loam) in 1923 showed that the optimum soil moisture content for wheat 
was attained when the soil of the root zone contained 24 acre-inches of water 
per foot in depth of soil. The small diagram shown to the left of the moisture 
chart of plot E shows the yield in tons of beets per acre in comparison with a 
maintained moisture content through July, August and September, of 1, 2 and 
3 acre-inches per foot in depth of soil. The maximum yield of beets per acre, 
17 tons, was obtained where the moisture content through this period, and to a 
depth of three feet, was maintained at 24 inches. This optimum condition pre- 
vailed on plot C, which gave a higher tonnage of beets per acre than did B, 
maintained through the above period (to same depth as C) at 1-4 inches, D 
maintained at 1-8 inches; or E maintained at 24 inches, same as C, but having 
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a less even distribution. A study of the moisture charts through the period of 

greatest growth, and to a depth from which the roots were drawing their main 

water supply, supplemented by the yields of beets obtained, indicates that the 

optimum moisture content for sugar beets on this soil type is 24 inches of water 
per foot in depth of soil. 


Seasonal Use of Water—The summation-use curves for plots 48B, 48C, 
48D and 48E show, by periods, and through different stages of growth, the 
amounts of water used to bring the beets on these plots to maturity. The data 
are summarized as follows: 


Seasonal use (inches) Yield of Total 
Plot No. — ——— ——__— beets depth 
in tons of water 

April May June July Aug. Sept. Oct. per acre used 
Shes ae 0-2 1-0 2-0 8-0 5:0 3°5 0-5 16-8 20-2 
Dee 0-6 1-1 3:6 7-0 5-0 hols (DSH Fe seer es lees ew 19-3 
Pre ee 0-2 0-8 3:5 8-4 2-5 1:8 0-0 16-1 Wika 9s 
Bee 0-6 0-9 3°5 5-5 1-8 1:8 0-7 13-0 14-8 
Average...... 0-4 1-0 a-2 2 3°6 P49 Ona olen k ae cent soe 17-9 


Principal Factors Affecting Use—As previously mentioned, the principal 
variable factors affecting the seasonal use of water on a soil of definite texture 
and fertility are (a) the sun’s energy, light, temperature, (b) the extent of the 
leaf and root area of the plant, and (c) the amount of water in the root zone. 


Influence of Energy on Use——Considering first the influence of the sun’s 
energy on the rate of growth, we would assume that each of the four plots 
received the same amount, but after a certain date this would not be true as it 
is only in the green leaves of the plant that this energy can be assimilated and 
the amount of it assimilated depends upon the extent of the leaf surface of the 
plant. Up to the end of July, plots C, E and D had sufficient moisture to pro- 
vide for ample leaf development and at that time had each a similar area of 
leaf surface per plant.» But plot B received its last irrigation on July second 
and from the middle of July until harvest suffered to such an extent from low 
water content that not only was leaf development stopped but the plant had to 
protect itself by self-pruning its lower leaves. Where the plant had sufficient 
leaf surface to receive and utilize it, we find, as shown by the temperature curve, 
that this factor—energy—increased in intensity up to the end of July and then 
decreased to the end of the period of growth. 


Influence of Extent of Leaf and Root Surface on Use—The amount of 
water transpired by the beet plant will increase as the area of the leaf surface 
increases. The water supplied to the plant is secured by the porous or uncutin- 
ized tips of the fine root hairs. The amount of water secured by the roots in a 
moist soil depends upon their extent or the area of soil reached by them. Roots 
secure their energy for growth from the conversion of the foods manufactured 
in the green leaves. A supply of air in the soil is necessary for this conversion. 
Therefore, given a proper supply of air and moisture, the area of the leaf and 
root surfaces, and consequently the amount of water transpired by the plant, 
imcrease from a minimum as the first green leaf emerges from the soil in May 
toa maximum when the plant is in full leaf in July and August. 


Influence of Amount of Water in Root Zone on Use—Percolation may 
account for the larger portion of the moisture lost from the soil zone if excessive 
amounts of water are applied per irrigation. The maximum amount of water 
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held per foot in depth of soil for any plot was 44 inches (see the 6th foot in 
graphs for plots D and E). This may be considered as the maximum capillary 
water holding capacity of this soil. Any additional water added to a soil zone 
already containing this amount of water is not retained but lost by percolation 
to lower soil zones. Plot E (see graph) contained a high water content through- 
out the season. The 8rd, 4th, 5th and 6th feet were holding throughout the sea- 
son so near their utmost capillary capacity that any water percolating to them 
from irrigations was lost to soil zones below the 6th foot. Plot B had a low 
water content throughout the season. Very little water reached as far as the 
fourth foot. The higher the moisture content of the root zone, the greater the 
amount of water lost by percolation. From each irrigation there is some water 
lost by percolation. This loss of water from the upper soil zones accumulates 
in the lower zones so long as they are not holding water to their capillary capa- 
city. Thus towards the end of the irrigating season the amount of water in the 
lower portion of the root zone may have increased to such an extent that per- 
colation loss at this time is much greater than earlier in the season. This is 
illustrated in the graph for plot C, and will account in part for a higher use of 
water by this plot in September than the other plots. Plot C was irrigated more 
often and later in the season than any other plot. The last irrigation, August 
19, raised the content of the 5th foot over one inch. | 


The amount of water transpired by the plant increases as the amount of 
water in the soil increases. In plots B and D (see graphs) the transpiration, 
as effected by the amount of water in the soil, increased to the end of July and 
then decreased from that date to the end of the season. In plots C and E the 
transpiration as effected by the amount of water in the soil, remained constant 
or increased slightly after the end of July. The conditions which favour the 
most rapid use of water—extent of leaf and root surface area, amount of water 
in root zone, amount of heat, hight and energy—gradually increased until they 
were at their maximum influence in July and produced a use of 8 acre-inches in 
plot C. The decrease in energy principally, but also the approach of maturity 
in the plant, account for a decreased use in August. Plot C used 5 inches in 
this month. A decided drop in temperature with frost on the 28rd reduced the 
use in September to 34 inches. One-half inch was used during the first seven 
days in October. 


Conclusions —The following conclusions of practical value to the sugar 
beet grower may be drawn from the data presented in the foregoing text and 
diagrams :— 

1. Eighteen to twenty acre-inches of water are required to provide the 
growing beet crop with an adequate supply of moisture. 

2. Of this amount approximately three inches will be required up to June 
30, eight inches in July, five inches in August and four inches during the remain- 
ing growth period. | 

3. Soil moisture conditions are most favourable for growth when the pore 
space or voids of each foot in depth of soil contains from 30 per cent water for 
fine sandy loam soil to 40 per cent water for silt loam soil. This percentage 
is equivalent to a water content per foot in depth of 14 acre-inches for fine 
sandy soil to a 24 acre-inches for fine silt loam soil. 

4. Beet crops at the Brooks station, where supplied with ample water by 
irrigation, developed their root system chiefly in the first four feet of soil. The 
dotted curves on the moisture graphs of each plot show the approximate depth 
of root feeding zone throughout the season. This zone did not reach the third 
foot in depth until July, and extended only to the fourth foot during the latter 
part of the season. Under dry farming conditions or where the water supply is 
limited, beets will develop roots into the fifth and sixth foot but to extend and 
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grow, roots must have ar and water, to withhold irrigation under the mistaken 
impression that it will force the beet to develop a better root system is poor 
practice. The roots cannot extend unless they have moisture. 

5. A study of the four moisture graphs shows that this soil retained in 
each foot im depth from 1 to 14 inches of water from each irrigation. Lighter 
soils retain from 4 to 1 inch. In average practice the irrigator can supply and 
retain in the soil about 1 inch of water per foot in depth of soil. It is often 
necessary to irrigate beets about the time of seeding to secure germination or in 
May or early June to care for the young plants. The root zone at this time is 
usually within the first two feet of the surface. The irrigator should, therefore, 
apply a very light irrigation, as near 2 or 3 inches as possible because in the 
first place the root zone cannot retain more and in the second place excessive 
irrigation reaches below the root zone the soluble food materials which are less 
plentiful in the soil at this season and are so much needed by the young plant. 
As the season develops and the root zone extends in depth, it will utilize greater 
depths per irrigation but at no time have irrigations in excess of 4 inches proven 
the most economical. 

6. No set rule can be advanced to govern the frequency of irrigation. The 
root zone must be kept at the proper moisture content by light irrigations. The 
frequency of these applications will depend upon the rainfall, temperature and 
crowth of the crop. With a rainfall of 7 inches during the 1926 growing sea- 
son at Brooks, the- highest yield was obtained on Plot C, which received a 2-inch 
irrigation on June 8 and 4 inch irrigations on July 2, July 17, July 31, and 
August 19. It must be borne in mind that the surface foot or so is the zone 
containing the most organic material and soil bacteria. It is the principal 
nitrate factory of the plant. The soil below this zone may have enough water 
so that the beet plant secures an adequate amount for transpiration but if the 
food factory gets too dry the plant’s growth is retarded. Pot D had plenty of 
water in the third and fourth feet but an insufficient supply in the upper two 
feet (see graph D). As a result it produced nearly a ton less per acre than C 
where the upper two feet had an optimum content to the end of the season. 

7. To secure the application of light irrigation the supply ditches should 
not be over from three hundred to five hundred feet apart, the area irrigated 
and the stream of water should be measured, the land should be float level, and 
the furrows should be straight and well made. 


DRAINAGE SURVEYS AND INVESTIGATIONS 


Drainage administration during the year 1926-27 has been mainly confined 
to the development of smaller schemes. The department, however, has main- 
tained during the year supervision over the Waterhen Lake Drainage Project in 
Saskatchewan and the McArthur Land Company’s and the Manitoba Dairy 
Farms’ Drainage Projects in Manitoba, as well as keeping in touch with pro- 
vincial drainage development. 

Under the Drainage Regulations provision is made for the drainage of 
small lakes and sloughs. All applications are investigated by the department 
and when schemes are determined to be feasible, surveys and plans are pre- 
pared and the applicants allowed to purchase the reclaimed lands or to receive 
title thereto by supplementary patent, depending upon the nature of the owner- 
ship of the balance of the quarter-sections affected. 

During the year 1926-27 this work has been carried out successfully and 
considerable progress has been made. There are now some forty-seven small 
drainage schemes in the Edmonton district and a lesser number in northern 
Alberta in various stages of completion, while new applications are continually 
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being made to the Department. It is estimated that in the Edmonton district 
alone some 5,000 tons of cultivated and improved hay have been harvested this 
year on the various projects. Some of the older projects are now growing wheat 
and oats with success. 


PROVINCIAL DRAINAGE PROJECTS 


A number of drainage schemes in the provinces of Alberta and Saskatchewan 
have been authorized by this department. Drainage districts have since been 
organized and works constructed under Provincial Drainage laws. 


Alberta Provincial Districts—Al]l of the drainage districts in the province 
of Alberta are reported to be functioning satisfactorily and generally the finan- 
cial affairs are in a sound condition. Certain lands in the Viking district pur- 
chased from the Dominion Government for one dollar per acre have been sold 
for the benefit of the district. In the Holden district a program of repair work 
to ditches will be commenced next year and continued until the whole system 
is in good condition. A re-assessment of lands in the Daysland district was 
carried out during the past year and the Board of Trustees had very little trouble 
from appeals. In the Dickson district the Board of Trustees last year made a 
start to clean out the ditches where silt and weeds were beginning to cause 
trouble. During the past vear the Dominion Government arranged to transfer 
to owners of lands in the Hay Lake district the reclaimed Crown fractions of 
their parcels. This is now being carried out, the owners paying to the Dominion 
Government one dollar per acre for these fractional areas. 


Saskatchewan Provincial Districts—AIl work in connection with the two 
Moose Range districts was completed during the year. Forty-one sections of 
Crown lands within the district purchased by the province from the Dominion 
Government were sold at satisfactory prices. The balance of Crown lands pur- 
chased will be sold next year. All work on the Naicam district was also com- 
pleted during the year. 

One small drainage district near Lewvan in township 12, range 16, west 
of the 2nd meridian, was organized during the year and works partially com- 
pleted. Several new projects were investigated during the year but organization 
has not yet been completed. 


WaATERHEN LAKE DRAINAGE PROJECT 


Seeding on the lands in this project was commenced on the 19th of April and 
completed on the 19th May. This was in advance of the general seeding in the 
district. Some 1,000 acres were seeded to wheat, 47 acres to oats, 70 acres to 
flax and 50 acres to wheat and Western Rye grass. All of this crop made such 
good progress in the early part of the season that a return from twenty to twenty- 
five bushels to the acre was confidently expected. Unfortunately, however, 
unfavourable meteorological conditions occurring in August lowered the expected 
yield very considerably. 

Three experimental plots seeded to various grasses, grains and other crops 
were maintained during the season. Some good results were obtained, especially 
with respect to sugar beets, mangolds and certain varieties of grasses. 


McArtuur. Lanp ComMpaANny’s DRAINAGE PrRogECcT 


The balance of the topographical surveys of this project which is situated 
in townships 16 to 18, ranges 8 to 10, east of Principal meridian, were com- 
pleted this year, as the result of which it will now be possible to definitely pro- 
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ject the location of the necessary drainage ditches and canals. Construction 
of the main outlet canal was commenced. 


Manrrospa Dartry FArM’s DRAINAGE PROJECT 


On January 10, 1927, 7,791 acres of Dominion land situated in townships 
4 and 5, range 9, east Principal meridian, were leased to the Manitoba Dairy 
Farms Limited of Marchand, Man., for reclamation by drainage, for a period 
of twenty years. The company is carrying out the necessary field surveys upon 
which the plans required to be filed in the department will be based. 


Application for water-power privileges throughout the Dominion should be made 
direct to the following administrative officers of the Dominion and the 
various Provincial Governments: 


Province of British Columbia: The Comptroller of Water Rights, Department of 
Lands, Victoria, B.C. 

Provinces of Manitoba, Saskatchewan and Alberta, the Yukon and the North- 
west Territories: The Director of Water Power and Reclamation, Ottawa, 
Ont. 

Province of Ontario: The Deputy Minister of Lands and Forests, Toronto, Ont. 

Province of Quebec: The Chief Engineer, Hydraulic Service, Department of 
Lands and Forests, Quebec, Que. 

Province of New Brunswick: The Chairman of the New Brunswick Electric 
Power Commission, St. John, N.B. 

Province of Nova Scotia: The Chairman of the Nova Scotia Power Commission, 
Halifax, N.S. 

Province of Prince Edward Island: The Provincial Secretary-Treasurer, Char- 
lottetown, P.E.I. 

For general information regarding the water-powers of the Dominion, applica- 
tion should be made to the Director of Water Power and Reclamation, 
Department of the Interior, Ottawa. 
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CLASSIFIED LIST OF PUBLICATIONS 


DOMINION WATER POWER AND RECLAMATION SERVICE 
ANNUAL REPORTS 


Annual Reports previous to 1913 are included with the Annual Report of the Department 
of the Interior, and can be secured from the secretary of the department. 


Annual Reports for the fiscal years ending March 31, from 1914 to 1927, are available 
for distribution. That for 1924 is the first report combining the activities of the 
Water Power and Reclamation divisions of the Service. 


WATER POWER 
(Water Resources Papers) 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations, 
Bow River west of Calgary, by M. C. Hendry, chief engineer in charge of surveys. 
This is a complete study of the Bow river west of Calgary. It deals with meteoro- 
logical conditions and their effect on run-off and ice formation. Existing and pos- 
sible power and storage developments, together with maps and plans are appended 
complete. Published 1914. Out of print. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, 
storage possibilities; describes existing and gives preliminary designs and estimates 
for possible power developments; discusses other sources of power and the power 
market. Maps, plans and all relevant data are appended. Published 1915. Out.of 
print. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project, 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigations carried out to determine the possibility of lowering the level 
of Cedar lake and its effect in a general scheme for reclaiming the low-lying lands 
contiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out 
of print. 


Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by 
H. E. Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of South 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 
S. S. Scovil and J. T. Johnston, compiled for the Manitoba Public Utilities Com- 
mission. A general survey of the water-power situation in Manitoba, with all avail- 
able general information and hydrometric data published to date in condensed form 
concerning the rivers in Manitoba. Published 1914. Replaced by No. 56. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of the Dominion Water Power Branch, prepared for the guidance of field engineers 
of the Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. 
Published 1915. Limited edition. 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project by 

_ T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 

Report based on further investigations as outlined under Water Resources Paper 
No. 5. Published 1915. Out of print. 


Water Resources Paper Po. 12.—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a brief descrip- 
tion of certain small western water-power developments. Part II gives an analysis 
of requirements and cost data for the farm power supply. Published 1915. Out of 
print. 
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Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Eletric Develop- 
ment. A complete description of the project and of the details of construction, with 
plans, diagrams and illustrations, by G. R..G. Conway, chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915. 


Water Resources Paper No. 16.—Water Powers of Canada. A series of five pamphlets in 
one volume covering the water-power situation in Canada, prepared for distribution 
at the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, con- 
sulting engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. 
Acres, hydraulic engineer, Hydro-Electric Power Commission, Ontario; F. T. Kaelin, 
assistant chief engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, 
engineer, Nova Scotia Water Power Commission, Halifax, N.S. Published 1916. 
Out of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dom- 
inion Water Power Branch. Part I deals with progress of utilization, features in design, 
construction and operation specially applicable to Canada. Description of certain 
typical Canadian water-power developments. Part II analyses the uses, growth and 
future of electrical power in Canadian industry. Published 1916. Out of print. 


Water Resources Paper No. 20.—Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, 
by H. E. M. Kensit. A detailed study of the industrial growth and future power 
requirements of the district tributary to the Winnipeg River power sites. Published 
1917. Out of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to January 
1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory 
of the stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
- Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 


Water Resources Paper No. 33.—Directory of Central Electric Stations in Canada, to 
November 1, 1922. Comprises an analysis of the central electric station statistics and 
a directory of the stations. Published 1928. Price, 50 cents. 


Water Resources Paper No. 55.—Directory of Central Electric Stations in Canada. In course 


of preparation. 


Water Resources Paper No. 56.—Water Powers of Manitoba. Administration, developed 
power and available undeveloped power, by C. H. Attwood, district chief engineer. 
Published 1926. . 


Water Resources Paper No. 60.—Water Powers of Canada. A general review of the water- 
power resources of Canada as to investigation, administration, developed power, 
use of power in industry and available undeveloped power, by J. T. Johnston, Director 
of Water Power and Reclamation. Published 1927. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCHK EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 


Water Resources Papers Nos. 29, 37, 45 and 52.—Surface water supply of Canada. Reports 
on hydrometric surveys covering the Atlantic drainage south of the St. Lawrence 
river, including Nova Scotia, New Brunswick, Prince Edward Island and southeastern 
Quebec, for the climatic years ending September 30, 1919 to 1926, by K. H. Smith 
and K. G. Chisholm, district chief engineers. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Papers Nos. 41, 48 and 57. -—Surface water supply of Canada. Reports on 
hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage 
in Quebec for the climatic years ending September 30, 1923 to 1927, by Leo G. Denis, 
district chief engineer. No. 57 is in course of preparation. 
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ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources Papers Nos. 28, 34, 38, 42, 49 and 58.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario for the climatic years ending September 30, 1920 to 1927, by 
S. S. Seovil, district chief engineer. No. 58 is in course of preparation. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada. 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a 
gazetteer of lakes and streams in Manitoba. 


Water Supply Bulletins Nos. 1 to 11.—Surface water supply of Canada. Reports on hydro- 
metric surveys in Alberta and Saskatchewan from 1908 to September 30, 1919, by 
P. M. Sauder and A. L. Ford, chief hydrometric engineers, Reclamation Service. 
Out of print. 


Water Resources Papers Nos. 31, 36, 40, 44, 46, 50 and 54.—Surface water supply of 
Canada. Reports on hydrometric surveys covering the Arctic and western Hudson 
Bay drainage (and Mississippi drainage in Canada) in Alberta, Saskatchewan, Mani- 
toba, extreme western Ontario and the Northwest Territories, for the climatic years 
ending September. 30, 1920 to 1926, by C. H. Attwood and A. L. Ford, district chief 
engineers. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35, 39, 43, 47, 51 and 53.— 
Surface water supply of Canada. Reports on hydrometric surveys covering the 
Pacific drainage in British Columbia and the Yukon Territory from May, 1911, to 
September 30, 1926. No. 1 is by P. A. Carson, chief engineer, the others by R. G. 
Swan and C. E. Webb, district chief engineers. No. 1 contains an outline of the 
history of the Railway Belt with special reference to its administrative, legal and 
physical problems in regard to water, and a gazetteer of the lakes and streams in 
British Columbia. 


MAP 


Water Power of the Dominion of Canada prepared in connection with the First World 
Power Conference, London, Eng., 1924. 


RECLAMATION 
Drainage Regulations. 
Irrigation Regulations. 
Annual Irrigation Reports.—1894-1911. (Out of print.) 
Annual Irrigation Reports—Calendar years 1912 to 1915. (Out of print.) 


Irrigation Surveys and Inspections Report—Fiscal years 1915-16, 1916-17, 1917-18, 1918-19. 
(Out. .of “print.) 


Annual Report of the Reclamation Service—1919-20, 1920-21, 1921-22, 1922-23. 


Annual Report of the Water Power and Reclamation Service 1923-24, 1924-25, 1925-26, 
1926-27. 


Annual Stream Measurement Reports of Alberta and Saskatchewan—Water Supply 
Bulletins Nos. 1-11, 1909-1919. (Out of print.) (Continued in Water Resources Papers 
Nos. 31, 36, 40, ete:). 


Western Canada Irrigation Association Reports—(lst to 11th Convention, 1907-1917). 
(Out of print.) 
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International Irrigation Congress Report (1914). 


Bulletin No. 1—Irrigation in Alberta and Saskatchewan. (Consisting of a Synopsis of the 


Irrigation Act and its Administration.) 


Bulletin No. 2—Alfalfa Culture. (Out of print.) 
Bulletin No. 3—Climatic and Soil Conditions, C.P.R. Irrigation Block. 


Bulletin No.. 4—Duty of Water Experiments and Farm Demonstration Work. (Out of 


print.) 


Bulletin No. 5—Farm Water Supply. 


Bulletin No. 6—Irrigation Practice and Water Requirements for Crops in Alberta. (Out of 


print.) 


Pamphlets: 


Address by Mr. 8. G. Porter—‘ Practical Operation of Irrigation Works.”—Extract 
from W.C.LA. Report, 1914. 

Address by Dr. Rutherford—‘ Inter-dependence of Farm and City.”—Extract from 
W.C.1.A. Report, 1914. 


Address by Mr. Don. H. Bark—‘'The Actual Problem that Confronts the Irrigator.” 
—Extract from W.C.I.A. Report, 1914. 

Address by Mr. Don. H. Bark—“ Practical Irrigation Hints for Alberta.”—Extract from 
W.C.L.A. Report, 1915. 

Address by Mr. Don. H. Bark—“ Alfalfa Growing.’”—Extract from W.C.I.A. Report, 


1915. 
“Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.E.I.C.). 
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Water Resources Papers, and Irrigation and Drainage Reports, | 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 33, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 
Ottawa 
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WATER POWER AND RECLAMATION 


INTRODUCTORY 


ORGANIZATION 


International Waterway Matters.—The organization of the Dominion Water 
Power and Reclamation Service in field and office is such as to facilitate the 
ready compilation and analysis of run-off and other hydrometric and. hydraulic 
data on boundary waters and on waters flowing into boundary waters along 
the international boundary between Canada and the United States. Because 
of its facilities the service has been charged with the responsibility of securing 
such data and of making such studies as are necessary for an intelligent con- 
sideration of all matters affecting boundary waters, and of advising the Minister 
with respect thereto. 


Water-Power.—The water-power activities are both administrative and in- 
vestigatory. The proprietary interest of the Dominion in the water resources 
of Alberta, Saskatchewan and Manitoba, of the Northwest and Yukon Terri- 
tories and of the Railway Belt in British Columbia gives rise to the necessity of 
administering these resources in accordance with the Dominion Water Power 
Act and the Regulations thereunder, and places upon this Service the responsi- 
bility of securing such fundamental engineering and economic data as will enable 
it to properly control the development, distribution and sale of hydro-electric 
energy. 

Throughout the rest of Canada the water-powers are vested in the Provinces, 
and investigatory work is carried on in co-operation with the respective pro- 
vincial authorities charged with the administration of these resources. The 
Service also co-operates extensively with other federal departments and com- 
missions making the services of its field engineering staff available to these 
organizations, when, in the interests of general economy and efficiency, it is 
desirable to do so. 

The co-operative water-power and hydrometric survey work is undertaken 
through district offices, each in charge of a District Chief Engineer, located as 
follows: British Columbia, at 789 Hastings Street West, Vancouver; Alberta 
and Saskatchewan, at Southam Chambers, Calgary; Manitoba, at 706 Com- 
mercial Building, Winnipeg; Ontario, the local organization has headquarters 
at the Ottawa office of the service; Quebec, at 961 Inspector Street, Montreal; 
The Maritime Provinces, at 193 Hollis Street, Halifax. In every case the dis- 
trict offices are operated in the closest co-operation with the provincial offices 
engaged in the administration or use of water or water-power. 

In the Yukon and Northwest Territories the water-power resources are 
administered from Ottawa, and, in the case of the Yukon, through the Gold 
Commissioner at Dawson. Investigatory work in the Yukon is handled through 
the British Columbia organization and in the Northwest Territories as the 
exigencies of the situation demand. 

The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff, through which systematic and continuous 
stream measurement studies are carried on throughout the Dominion. ‘The 
data secured by the hydrometric staff and through the co-operative efforts of 
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the various provincial and other organizations are collated, analyzed and, stan- 
dardized at the head office of the Service at Ottawa, with the result that there 
is already available in Ottawa both general and detailed information concern- 
ing the run-off and power possibilities of the more important power rivers 
throughout Canada. These data are constantly being revised as new or later 
information is received and are promptly available for reference to all interested 
in the utilization of the water-powers of the Dominion. 


Irrigation and Drainage-—The surface waters in the provinces of Alberta, 
Saskatchewan, northern Manitoba and the Northwest Territories are adminis- 
tered by the federal Government under the Irrigation Act. All matters that 
affect the control of water supply generally, as well as the inspection and 
authorization of works for the use of water for domestic, municipal, industrial 
and irrigation purposes and the granting of the licenses for such purposes 
are dealt with thereunder. Every endeavour is made to administer the water 
supply so that the greatest benefit may result to the public. The Commissioner 
of Irrigation at Calgary, Alberta, is responsible for all field administration. 

The Reclamation Act and Regulations having to do with the reclamation 
of lands by drainage are administered along similar lines. Any questions of 
drainage affecting federal interests in the provinces of Manitoba and British 
Columbia to which the Irrigation Act does not apply, are dealt with through 
the agency of the District Chief Engineers of this Service in those provinces. 
Close co-operation is at all times maintained with the provincial drainage 
authorities. 


PUBLICATIONS 


A list of the Annual Reports, Water Resources Papers and Reclamation 
Reports published to date will be found at the end of this report, and copies 
of those which are still available for distribution will be sent on application to 
those interested, free of charge, except in the case of the Directory of Central 
Hlectric Stations in Canada, for which a charge of fifty cents is made. 

During the past year the Annual Report for the fiscal year 1925-26 and 
Water Resources Papers Nos. 50, 52, 53 and 60 were published. The Annual 
Report for 1926-27, Water Resources Paper No. 54 and the Interim Report of 
the Special International Niagara Board are now in press. Bulletins were issued 
dealing with hydro-electric progress in Canada during 1927 and the water-power 
resources of Canada as at January 15, 1928. 


EAR el 


INTERNATIONAL WATERWAY MATTERS 


During the year International Waterway problems continued to receive 
close consideration, and appropriate action was taken from time to time in con- 
nection with the various matters arising. 


The special International Niagara Board, appointed by the Government of 
Canada and the United States to determine how the scenic beauty of Niagara 
falls and rapids can best be maintained and by what means and to what extent 
the impairment thereof by erosion or otherwise can be overcome and, consistent 
with the preservation of the scenic beauty of the falls and river, to determine 
what quantity of water might be diverted from the river for power purposes, 
submitted to the two Governments on December 14, 1927, an interim report 
recommending the early construction of certain initial remedial works designed 
to rewater the presently bared flanks of the Horseshoe falls, to ensure an adequate 
supply of water to the rapids in the vicinity of the Three Sisters islands and a 
dependable flow over the American falls. 

Following the submission of the interim report the board continued its 
compilation and study of the basic data underlying the problem, preparatory 
to formulating its final report. 

The suit between the compainant states of Wisconsin, Minnesota, Pennsyl- 
vania and Ohio vs. The Chicago Sanitary District, before the United States 
Supreme Court, in reference to the diversion of water from the Great Lakes 
system through the Mississippi watershed, has been closely followed, in view 
of its importance to Canadian interests. Following various hearings held by 
Special Master Charles E. Hughes, oral argument was presented on May 3lst, 
June 1st, 2nd and 8rd, 1927, and Mr. Hughes’ report to the United States 
Supreme Court was made on November 23, 1927. On June 3, the Supreme 
Court allowed thirty days in which exceptions to the Special Master’s 
finding might be filed. The complainant states filed their exceptions and a 
further hearing will be held at an early date before the Supreme Court of the 
United States at which the contending parties will present their final argument. 
The court’s decision may be expected on some date following the hearing of the 
final arguments. 

The Lake of the Woods Convention between Canada and the United States, 
executed on February 24, 1925, embodied a number of provisions which require 
departmental action. The Canadian Lake of the Woods Board has continued 
its regulation of Lake of the Woods between elevations 1056 and 1061 sea level 
datum, as elsewhere recorded in this report. The International Lake of the 
Woods Board, appointed under the Convention, is called upon to exercise its 
responsibilities whenever the lake rises above elevation 1061 or falls below 
elevation 1056 sea level'datum. On the 22nd of April last, the abnormally high 
water conditions in the watershed resulted in the lake rising above the upper 
limit and the International Board accordingly automatically took over the 
regulation. The board exercised its regulatory control until the 15th of August, 
on which date the lake had dropped to elevation 1061 and the Canadian Board 
resumed its control. In accordance with the requirements of the Convention 
the International Board, in July 1927, approved the plans of the reconstructed 
Norman dam and of the enlargement of the Western Outlet from the lake. 
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The Convention also provides for the securing of flowage easement up to 
elevation 1064 on the United States shores of Lake of the Woods. Officials of 
the department have been, during the past season, in active co-operation with the 
United States officers charged with the responsibility for carrying out this 
provision of the Convention. 

Incorporated in the Lake of the Woods Convention is the Rainy Lake 
Reference to the International Joint Commission, which has to do with the 
provision of storage in Rainy lake and in the boundary waters above, and with 
the development of power in connection therewith. Intensive field and office 
investigatory work in connection with this Reference has been under way during 
the year and excellent progress has been made. The investigations will be 
continued during the forthcoming season. 

The St. Lawrence River Power Company filed with the United States War 
Department, on June 9, 1927, an application to raise the crest of the company’s 
existing submerged weir in the South Sault channel of the St. Lawrence river 
near Massena, N.Y., and in January, 1928, the company’s application was filed 
with the International Joint Commission. The commission has arranged for a 
hearing on the company’s application, to be held upon the occasion of the April 
meeting of the commission in Washington. 

The Creston Reclamation Company, on October 14, 1927, submitted a 
formal application to the International Joint Commission for approval to its 
project for the reclamation by dyking on 8,600 acres of land in Kootenay Flats 
on the Kootenay river. The commission held a hearing re this matter on 
November 29, 1927, at Nelson, British Columbia, at which all parties interested ~ 
submitted representations. The issuance of the commission’s order was with- 
held to permit of further investigations being made. 

Other international problems have been active, such as those in connection 
with drainage and flooding on the Roseau river in Manitoba, and the Columbia 
River Reclamation Project in the United States and its effect upon the Pend 
d’Oreille river in British Columbia. 

The various International Waterway Boards have functioned as usual 
throughout the year. 

In accordance with the rulings of the International Joint Commission made 
on October 4, 1921, in conformity with the Boundary Waters Treaty of 1909, 
the measurement and apportionment of the stream flow in the St. Mary and 
Milk rivers and their tributaries in the provinces of Alberta and Saskatchewan 
and in the state of Montana, were continued throughout the past year by an 
engineer of this service, in co-operation with an engineer of the United States 
Reclamation Service. The report covering the year’s operation has been pre- 
pared and submitted to the commission for review upon the occasion of its 
regular semi-annual meeting in April. 

The International Lake Superior Board of Control continued to exercise 
its responsibilities with respect to the regulation of lake Superior throughout 
the year. Records of discharge through the rapids, navigation canals and power 
plants on both sides of the river were systematically reported to the board. 
The precipitation of the Lake Superior basin continued the marked improve- 
ment which began in 1926. The infiuence of this increased precipitation is 
apparent in the gradual bettering of the lake levels. During the year the 
repainting and re-conditioning of the Canadian section of the control dam was 
completed, following the completion of similar work on the United States end 
of the dam in 1926. The work of recalibrating the sluices of the control dam 
and other outlets was continued. 

The International Niagara Board of Control has continued its close regula- 
tion of the diversions from the Niagara river for power purposes as permitted 
by Article V of the Boundary Waters Treaty. Continuous records of the 
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withdrawal of water by all power stations on both sides of the river are obtained 
by the board, and the control exercised is such ag to ensure that the limits of 
diversion set forth in the treaty are not exceeded. 

Conditions obtaining with respect to the submerged weir in the South Sault 
channel of the St. Lawrence river and the regulation of flow through the Massena 
canal were subject to the supervision of the International Massena Board of 
Control throughout the year, in accordance with the order of the International 
Joint Commission dated December 6, 1922. The board was in receipt of monthly 
reports showing the amount of water diverted and the power-house performance 
from day to day. No abnormal conditions developed during the year. 

The International St. Croix River Board of Control continued to exercise 
its supervision over the discharge of the St. Croix river past the Grand Falls 
dam, in accordance with the orders of the International Joint Commission dated 
November 9, 1915, and October 3, 1923. The board was in receipt of systematic 
reports of the discharge of the river and of the water elevations above and below 
the Grand Falls dam. No abnormal conditions developed during the year. A 
satisfactory flow of water has been maintained in the river below the dam for 
the benefit of the power users and for the supply of water for the fishways. 
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WATER POWER 
LAKE OF THE WOODS CONTROL BOARD 


The Director of the Dominion Water Power and Reclamation Service and 
the Chief Engineer of the Department of Public Works, represent the Dominion 
Government on the Canadian Lake of the Woods Control Board. The province 
of Ontario is represented by provincial officials. The responsibilities of the 
board are concerned with the regulation of the levels and outflow of lake of the 
Woods and for the proper performance of these duties the collection of hydro- 
logical data relating to the watershed is pre-requisite. The board is now deriv- 
ing the benefit of comprehensive basic records which have been gathered by 
Dominion officials over a period of years. 

During the fiscal year the board was called upon to regulate the levels and 
outflow of the lake in the face of the highest flood inflows on record. 

The lake of the Woods had reached elevation 1060-01 on the 1st April, 1927, 
and, in spite of continued increases of the regulated outflow, the level rose above 
elevation 1061-00 on the 22nd of April. By virtue of the provisions of the Lake 
of the Woods Convention, the regulation of the lake on reaching this elevation 
automatically passed into the hands of the International Lake of the Woods 
Control Board. Close co-operation was maintained between the Canadian and 
the United States members of the International Board and Dominion officials 
continued to operate the control structures at the lake’s outlets under the Inter- 
national Board’s supervision. With the whole watershed in a state of flood, 
high inflows continued until lake level had risen to a maximum elevation of 
1062-90 on the Ist of June. Subsequent to this date the inflows gradually 
decreased and by maintaining maximum outflow rates lake level was gradually 
brought down until it passed below elevation 1061-00 on the 15th of August, 
and the regulation of the lake reverted to the Canadian Board. The rate of 
outflow was at once reduced but it was necessary to maintain a comparatively 
high rate of outflow throughout the balance of the year in order to keep lake 
level below the upper storage limit and to provide a safety margin of storage 
capacity to handle possible high spring inflows. On the 31st of March, 1928, 
lake level was at elevation 1060-10 and there was no indication of a recurrence 
of the excessive run-off conditions of the past year. 

Throughout the fiscal year and especially during the flood period the board 
was indebted to the Department of Public Works for run-off records on Rainy 
and Namakan lakes, and to the Dominion Meteorological Service and the United 
States Meteorological Service for precipitation records at the numerous stations 
throughout the watershed. 

In November the second stop-log winch was installed for the operation of 
the sluices in the southern end of the Norman dam, making possible the efficient 
control of level and outflow, in accord with treaty stipulations with the Govern- 
ment of the United States. 


WATER-POWER REGULATIONS AND LEGAL RESEARCH 


While no new rights have been granted under the Dominion Water Power 
Regulations during the past year, several licences, based upon applications 
for water-power developments, have been prepared and are awaiting executive 
action. 
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The study of water-power administration as shown by provincial legis- 
lation and jurisprudence has been continued and a large amount of material 
collected and analysed. The scope of the inquiry has been extended to include 
interprovincial and international rights to the use of boundary waters. 


BRITISH COLUMBIA ADMINISTRATION 


The waters in the Railway Belt of British Columbia are administered by 
the province in accordance with the Railway Belt Water Act, passed by the 
Parliament of Canada in 1912 and amended in 19138, 1926 and during the present 
session. The plan adopted by Parliament is that these waters are adminis- 
tered under the provincial laws so as to secure a system of granting water 
privileges uniform throughout the province. 

The waters in the Railway Belt, however, together with the ungranted 
Crown lands therein, are public property of the Dominion, and for that reason 
the water privileges granted by the province in the Belt are examined in this 
Department for the due protection of Dominion interests. Rights in Dominion 
lands required to be used or occupied in connection with grants of water are 
issued by the Department in accordance with the Water Lands Regulations. 

Applications for water rights required for the improvement of Indian 
reserves throughout the province are prepared by officers of this service, and 
surveys and investigations made in furtherance of those applications where 
necessary. Evidence in support of Indian claims to the use of water is also 
prepared and assistance given in connection with the hearing of such claims 
before the Board of Investigation under the Water Act. 


ENGINEERING CO-OPERATION WITH DEPARTMENT OF INDIAN 
AFFAIRS 


At the request of the Department of Indian Affairs and under the direction 
of the District Chief Engineer at Winnipeg, repairs were made to the water 
supply system of the Sioux Lookout Indian school and a report prepared as to 
the condition of the sewage system at the MacIntosh Indian school, both in 
Ontario. In Manitoba, a report was prepared on the reclamation of marsh 
areas in the Peguis Indian Reserve, repairs made to the sewage system at 
Sandy Bay Indian school, and the water supply system at the Fort Alexander 
school, also a report made on the water supply of the Guy school near Sturgeon 
Landing. 

Under the direction of the Commissioner of Irrigation, plans and specifi- 
cations were prepared for the water supply and sewage systems at the new 
Onion Lake school in Saskatchewan. Tenders have been called and it is expected 
that the work, to cost about $14,000, will be completed during the coming 
summer. 

As in previous years, the local staff of the service in British Columbia have 
conducted a number of investigations and supervised the construction of 
important irrigation and other improvements in connection with Indian reserves, 
villages and schools. The investigations carried out numbered 28, of which 17 
were for irrigation schemes and improvements, water supply 8, electric lighting 
systems 2, and 1 in connection with erosion by. stream flow. There were 27 
separate construction projects under supervision of the local engineers of the 
service, not all of which were completed at the end of the fiscal year. Of these 
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17 were irrigation and storage projects, 7 water supply systems, 2 sewage disposal 
and 1 electric lighting system. The total cost of these improvements was 
slightly over $32,000, which is small as compared with the benefits derived 
from them. 

Further details as to this co-operative work will be found in the reports of 
the District Chief Engineers of the western provinces. 


WATER RESOURCES INDEX INVENTORY 


The Index Inventory system for recording and collating the water-resources 
data of the Dominion has been in actual use for a number of years and has 
provided a most efficient method for the referencing, analysis, standardization 
and filing of all data relating to the subject of water resources. A detailed 
description of the system has appeared in the Annual Report for 1916-17 and 
in the combined reports for the years 1917-18-19. 

The system has been applied to practically all phases of the work carried 
on by the service, among the more outstanding of which may be mentioned 
the complete census of developed water power, the analysis of central electric 
station activities, undeveloped water-power resources, stream measurement 
activities and storage investigations. 

This work has been largely carried on in co-operation with provincial 
organizations, notably the Hydro-Electric Power Commission of Ontario, the 
Quebec Streams Commission, the British Columbia Water Rights Branch, the 
Nova Scotia Power Commission and the New Brunswick Electric Power Com- 
mission. The data compiled are being continually revised in accordance with 
the most up-to-date information and, resulting from a number of years of 
effort, a very large amount of information in standardized form is now available. 


WATER-POWER RESOURCES OF CANADA 


In common with the stock-taking which takes place in most industrial and 
other undertakings at the beginning of the new year, it is the custom of this 
service to make an annual inventory of Canada’s water-power resources in order 
that accurate information as to the total available and developed water-power 
of the country may be kept thoroughly up-to-date and available for public refer- 
ence. The review which follows takes account of the increase in water-power 
installation which was made in 1927 and also a reanalysis of available power 
in certain districts which had the effect of increasing the total available power 
figures hitherto published for the Dominion. 

With the installation during the past year of new water-power equipment 
of more than 221,000 horse-power there is now installed for all purposes a total 
of 4,777,921 horse-power and by the completion of work now under way this 
figure will be increased to more than 5,100,000 before the end of 1928. 

While complete data regarding Canada’s great water-power resources are 
not yet available, a great quantity of reasonably accurate, together with many 
specific data, has been collected. All existing stream-flow and power data 
available from federal, provincial and private sources have been systematically 
collated, analysed and co-ordinated with a view to presenting a dependable 
estimate of available power based on uniform methods of computation and 
arrangement. 

During the past year a re-analysis of the power possibilities in various 
districts has resulted in an increase in the total estimated available figures for 
the Dominion in spite of the fact that a recent judgment of the Privy Council 
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takes from Canada a considerable area of north-eastern Quebec in which large 
water-powers are located. The most recent figures for the Dominion indicate 
the total resources to be 20,197,000 horse-power under conditions of ordinary 
minimum flow or 33,113,000 horse-power ordinarily available for six months 
of the year. These figures are of course subject to revision as more and more 
is learned of the flow characteristics and physical conditions of the streams 
throughout the country. 


Basis OF COMPUTATION 


The figures for available water power listed in Table 1 are based upon 
rapids, falls and power sites of which the actual existent drop or the head 
possible of concentration, is definitely established or at least well authenticated. 
Many rapids and falls of greater or lesser power capacity are scattered on 
rivers and streams from coast to coast which are not as yet recorded, and which 
will only become available for tabulation as more detailed survey work is 
undertaken and completed. This is particularly true in the relatively unexplored 
northern districts. Nor is any consideration given to the power concentrations 
which are feasible on rivers and streams of gradual gradient, where economic 
heads may be created by the construction of power dams, excepting only at 
such points as definite studies have been carried out and the results made 
matters of record. 

In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minumum water power possibilities of 
the Dominoon. 

The power estimates have been calculated on the basis of 24-hour power at 
80 per cent efficiency for conditions of “ Ordinary Minimum Flow” and “ Ordin- 
ary Six Months Flow”. The “ Ordinary Minimum Flow” is based on the 
averages of the flows for the two lowest periods of seven consecutive days in 
each year, over the period for which records are available. The “ Ordinary 
Six Months Flow ” is based upon the continuous power indicated by the flow 
of the stream for six months in the year. The actual method to determine this 
flow is to arrange the months of each year according to the day of the lowest 
flow in each. The lowest of the six high months is taken as the basic month. 
The average flow of the lowest seven consecutive days in this month determines 
the ordinary six months flow for that year. The average of such figures for all 
years in the period for which data are available is the ordinary six month flow 
used in the calculation. 

Estimates of power on the basis of ordinary six-month flow are made upon 
the assumption that it is good commercial practice to develop wheel instal- 
lation up to an amount, the continued operation of which-can be assured during 
six months of the year, with the deficiency in power during the remainder of 
the year provided from storage not yet created or by the installation of fuel 
power plants as auxiliaries. The correctness or otherwise of this assumption 
for any particular site can only be definitely settled by careful consideration of 
all circumstances and conditions pertinent to its development. The method, 
however, enables a fairly satisfactory overall estimate of the maximum hydraulic 
power available, to be made as distinctive from the estimated ordinary minimum 
power available. 


AVAILABLE AND DEVELOPED TOTALS 


The known available water-power in Canada, from all sources and within 
the limitations outlined, is 20,197,000 horse-power for conditions of ordinary 
minimum flow and 33,113,200 horse-power ordinarily available for six months 
of the year. 
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It is believed that these are conservative estimates since an analysis of the 
water-power plants scattered from coast to coast concerning which complete 
data are available as to turbine installation and satisfactory information as to 
stream flow, gives an average machine installation 30 per cent greater than the 
ordinary six-month flow of power. Applying this, the figures quoted above, 
therefore, indicate that the present recorded water-power resources of the 
Dominion will permit of a turbine installation of approximately 43,000,000 
horse-power. 

The total installation to date in waterwheels and turbines throughout the 
Dominion is 4,777,921 horse-power. In other words the present turbine instal- 
lation represents only a little over 11 per cent of the recorded water-power 
resources. 


CURRENT PROGRESS IN DEVELOPMENT 


Throughout the Dominion the activity in hydro-electric and water-power 
development that has been manifest during the past few years, continued with- 
out abatement during 1927 and sufficient undertakings are either under con- 
struction or in early prospect to ensure substantial progress being maintained in 
1928 and the years following. 

This is indicated in the following review which shows that in 1927 hydro- 
power equipment was installed ready for operation to the extent of 221,655 horse- 
power while other undertakings were advanced to such a stage that a further 
total of 378,000 horse-power will be in place during the first six or seven months 
of 1928. With the additions during the year the total installation in Canada 
has grown to a figure of 4,777,921 horse-power at the end of 1927 which will 
shortly be raised to more than 5,100,000 by the installations now in process of 
completion. It is interesting to record that the latter figure is just double the 
total installation in Canada at the end of the year 1920, a remarkable growth 
in the short period of seven years. 

Additional to the undertakings which are nearing completion, there are a 
number in the initial stages of construction and others about to be commenced, 
which will result in an addition to the total installation in the Dominion of 
more than 2,000,000 horse-power, much of which, it is expected, will be in place 
before the end of 1930. ‘This new work will require at the very least a direct 
investment of more than $200,000,000. 

The most significant feature of progress during 1927 was undoubtedly the 
advance into higher voltages for long distance electric power transmission. In 
this regard the Shawinigan Water and Power Company was the pioneer in 
constructing a line cf higher potential than 110,000 volts in the 135-mile, 165,000- 
volt line built and brought into operation during the year to carry 100,000 
horse-power from Isle Maligne on the Saguenay river to Quebec city. Another 
line of still greater voltage was commenced by the Ontario Hydro-Electric 
Power Commission to transmit power more than 200 miles from the Gatineau 
river in Quebec to the city of Toronto. This line is designed to carry more than 
250,000 horse-power at 220,000 volts and it is expected will be brought into 
operation about September of 1928. 

Among large installations during the year, the review by provinces which 
follows indicates that the most outstanding were those of the Gatineau Power 
Company on the Gatineau River in Quebec province where two plants having 
initial installations of 102,000 horse-power and 72,000 horse-power were brought 
into operation. Other installations of note were those of the British Columbia 
Electric Railway Company on Stave lake, B.C., with 12,500 horse-power, the 
Manitoba Power Company with an addition of 28,000 horse-power at Great. 
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Falls on the Winnipeg river, the Ontario and Minnesota Power Company with 
two new plants on the Seine river of 10,000 horse-power and 14,420 horse-power 
respectively and the Sandy Lake development of the Nova Scotia Power Com- 
mission with 5,000 horse-power installed. 


British Columbia.—In British Columbia the principal activities of the year 
were carried out by the West Kootenay Power and Light Company and by the 
subsidiaries of the British Columbia Electric Railway Company, viz—the 
Burrard Power Company, Limited, the Vancouver Island Power Company, 
Limited, and the Bridge River Power Company, Limited. 


The Burrard Power Company, Limited, completed the construction of the 
power station at the outlet of the Alouette Stave tunnel on the shore of Stave 
lake and the turbine of 12,500 horse-power was in place before the end of the 
year. The electrical machinery was also being installed and is expected to 
be in operation by March, 1928. A feature of special interest in connection with 
this plant is that it is to be operated by remote control from the Stave Falls 
plant. 

The Vancouver Island Power Company, Limited, following the increase in 
storage made during 1926 in its Jordan River development, achieved consider- 
able progress in the reconstruction of the flume carrying water to the power 
station. The capacity of the flume is being raised from 162 to 257 cubic feet 
per second. 

The Bridge River Power Company, Limited, carried on extensive prepara- 
tory work in connection with the Bridge River project which, when completed, 
will be the largest development in the province. Roads, camps and construction 
plant were proceeded with and early in October a contract was awarded for the 
construction of the tunnel leading from Bridge river to the power station site 
on Seton lake. This tunnel will be 13,200 feet in length and 12 feet in diameter. 
Camps have been installed by the contractor at both portals and excavation 
work is under way. It is planned to have the initial installation of two 28,000- 
horse-power units completed by the end of 1930. 


The West Kootenay Power and Light Company actively carried forward 
the construction of its now 60,000-horse-power development on the Kootenay 
river at South Slocan. Excavation work is almost completed and concrete work 
well under way. It is expected that the plant will be completed towards the end 
of 1928. 


The same company has plans under preparation and is seeking authority 
for the construction of a dam at the outlet of Kootenay lake to effect a storage 
range of 6 feet on that lake. Such storage would increase the output of the 
company’s three plants on the Kootenay river. 


The city of Kamloops carried out considerable work in connection with 
its plant on the Barriere river. A dam at the outlet of East Barriere lake was 
built to impound some 15,000 acre-feet of storage and other work was done on 
the flume and forebay structure which will permit of an increase of 1,000 horse- 
power in plant capacity at a later date. 


Other active construction in British Columbia included a small develop- 
ment of 80 horse-power by the Nicola Lake Stock Farms Limited at the outlet 
of Nicola lake for pumping water to irrigate bench lands along the Nicola river, 
a diversion from Handy creek into Cass creek by the Wallace Fisheries to benefit 
their power development during the summer months and a tunnel under con- 
struction by the British Columbia Pulp and Paper Company to tap its Henrietta 
Lake reservoir at a deeper level thus doubling the available storage of 100 million 
cubic feet for the benefit of the Wood-fibre power development. 
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Among hydro-electric investigations carried on during the year, the follow- 
ing may be mentioned: The Canadian Crown Willamette Co., Ltd., made 
extensive investigations in connection with a proposed development of 70,000 
horse-power on the Campbell river to supply power to a proposed pulp and 
paper mill at tide water near the mouth of the same river. The Canadian Forest 
Products Ltd., have increased their activities in connection with the investigation 
of a power project of 60,000 horse-power on the Nimpkish river for the supply 
of a proposed pulp and paper mill at Beaver Cove. 

The West-Canadian Hydro-Electric Corporation recently made an agree- 
ment to supply the city of Vernon with power from the Shuswap river for which 
surveys are being made and plans prepared. On Watson creek the Marmon 
Mine Ltd., of Big Bar Post Office has made surveys and prepared plans with 
the object of installing a 1,000-horse-power hydro-electric plant during 1928, 
the power to be used for mining purposes. 


Alberta—While no additions were made during the year to the total water- 
power installation in Alberta, the Calgary Power Company carried forward a 
considerable program of extensions to its electric transmission system, receiving 
power from its two developments on the Bow river near Seebe. Lines which 
had been built during 1926 to High River and Blackie were extended south to 
serve such towns as Nanton, Stavely, Claresholm, Granum, Vulcan, Champion, 
Carmangay, Coaldale, Taber and Magrath. Arrangements have also been made 
with the city of Lethbridge to include that city in the system. 

._ In connection with the supply of power in the Crows Nest coal mining 
district of Alberta and British Columbia it is interesting to record the construc- 
tion of a 13,000-kv.a. steam power station at Sentinel, Alberta, by the East 
Kootenay Power Company, Ltd. This station is auxiliary to the company’s 
2 hydro-electric stations on the Bull and Elk rivers in British Columbia. 


Saskatchewan.—While no hydro-electric construction took place in Sas- 
katchewan during 1927 a matter of very considerable import to the province 
was the appointment, by the Government of Saskatchewan, of a commission 
to inquire into and report upon the economic practicability of generating power 
at central fuel-power plants and at water-power sites and of distributing the 
same throughout the province. This commission under the chairmanship of 
Mr. L. A. Thornton of Regina, carried on a very active program of investigation 
in all parts of the province throughout the year. 


Mamtoba.—In Manitoba the total installation in the province was 
increased 28,000 horse-power by the addition of unit number four in the Great 
Falls plant of the Manitoba Power Company on the Winnipeg river. ‘The 
company also completed the construction of a new transmission line 70 
miles in length from Great Falls to Winnipeg and a second line 42 miles in length 
from Great Falls to the central Manitoba Mines. The power station super- 
structure at Great Falls was extended to include units 4, 5 and 6 and the com- 
pany has announced its intention of proceeding with the installation of the final 
units 5 and 6, which are to be of 40,000 horse-power each. 

The city of Winnipeg made provision for the addition of flashboards to its 
dam at Pointe du Bois on the Winnipeg river and in an effort to improve tail- 
water conditions at the power station awarded a contract for the excavation 
of a rock cut to increase the discharge capacity of the river at Hight Foot 
Falls. The city is also reported to be considering proceeding with the develop- 
ment of Slave falls on the Winnipeg river with the view of having the initial 
development completed by 1931 in order to take care of the expected growth of 
load by that time. 
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During the year the Manitoba Power Commission built 140 miles of wood 
pole transmission lines. These lines are extensions to the commission’s existing 
transmission system and are to supply the villages of Altamont, Somerset, Swan 
Lake, Cardinal, Notre Dame de Lourdes, Rathwell, Treherne, Holland, Cypress 
River, Glenboro, Darlingford, Manitou, La Riviere, Pilot Mound, Crystal City, 
and Graham Siding. 

Of projected developments in Manitoba, one of the greatest importance 
to the future development of the northern part of the province is proposed at 
Whitemud falls on the Nelson river. This is in connection with the development 
of the Flin Flon mine about 70 miles to the north west of The Pas which has 
recently been acquired by the Whitney mining interests. An initial develop- 
ment of 30,000 to 40,000 horse-power is proposed and a transmission line of 
about 170 miles will be required to carry the power from Whitemud falls to the 
mine. 


Ontario—The increase of 26,320 horse-power to the total water-power 
installation in Ontario was accounted for chiefly by the Sturgeon Falls and 
Moose Lake developments of the Ontario and Minnesota Power Company on 
the Seine river in the western part of the province. The Sturgeon Falls plant, 
situated 58 miles east of Fort Frances has an installation of 10,000 horse-power 
while the Moose Lake development 104 miles from Fort Frances has 14,420 
horse-power. A transmission line delivers electric energy from these two plants 
to the pulp and paper mills at Fort Frances. A third plant situated at Calm 
Lake on the same river between the two already mentioned is nearing completion 
and is expected to go into operation early in 1928. This development will have 
an installed capacity of 13,200 horse-power. 

The other installations added during the year include 1,500 horse-power 
by the Gananoque Electric Light and Water Supply Company at its Kingston 
Mills plant on the Cataraqui river near Kingston, a development of 325 horse- 
power by the town of Smiths Falls on the Rideau river in connection with the 
municipal water works and a unit of 75 horse-power added to the development 
of the town of Streetsville on the Credit river. 

Of work under construction the transmission line which the Ontario Hydro- 
Electric Power Commission is building to carry power from Fitzroy Harbour on 
the Ottawa river to Toronto and southwestern Ontario is of outstanding interest. 
This line which will be more than 200 miles in length will operate at 220,000 
volts, the highest voltage of any line in the Dominion, and will deliver the 260,000 
horse-power which the commission has contracted to take from the Gatineau 
Power Company at the Ontario boundary. The commission is carrying out the 
construction work by its own organization and expects to have the line completed 
and ready for operation by September 1928. 

Additional to the work on this transmission line the commission actively 
carried forward the construction of a new 54,000-horsepower development. at 
Alexander Landing on the Nipigon river. This plant is expected to be completed 
in 1929 and the power will go to the Thunder Bay system to serve Port Arthur, 
Fort William and industries in that district. 

The commission made a number of investigations of water-power projects 
during the year among which were field studies of sites on the English river 
in the western part of the province and on the Mississagi and Montreal rivers in 
connection with a proposed supply to the city of Sault Ste. Marie and district. 

On the Mattagami river in northern Ontario the Spruce Falls Company 
made rapid progress on its development at Smoky Falls. The initial intallation 
of 56,250-horsepower is expected to be ready for operation by August 1928 
when power will be transmitted to the company’s pulp and paper mills at 
Kapuskasing. 
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The International Nickel Company of Canada, Limited, is initiating the 
development of 28,200-horsepower at its Big Eddy dam on the Spanish river 
which was built several years ago for the purpose of creating storage. Actual 
construction work will start about March 1928 and it is expected to have the 
plant in operation some time in the spring of 1929. 

On the Montreal river at Indian Chutes the Great Northern Power Cor- 
poration replaced a rockfill dam by a concrete dam in connection with its power 
development and on the same river at High falls a concrete dam was built to 
replace a timber structure utilized to impound storage. 


Quebec—New plants and extensions to existing plants, actually placed in 
operation during 1927, added 149,280 horse-power to Quebec’s hydro-electric 
installation; this additional capacity being mainly found in the two new plants 
on the Gatineau river. 

These new plants of the Gatineau Power Company may be considered as 
the outstanding achievement of the year. The Chelsea development commenced 
operation in January with a 34,000-horse power unit which was in place in 
December, 1926, and had been credited to the installation for that year. ‘Two 
further units of similar capacity were brought into operation later in the year 
bringing the total to 102,000 horse-power. Provision remains for two further 
units which will give the plant a total capacity of 170,000 horse-power. At 
the Farmers Rapids development three 24,000-horsepower units were brought 
into operation totalling 72,000 horse-power, while as at the Chelsea plant, 
provision has been made for the addition of two further units which will give 
the plant an ultimate capacity of 120,000 horse-power. The power generated 
at these two plants is at present supplying the needs of the Canadian 
International Paper Company’s mil! at Gatineau where four 125 ton per day 
paper machines were placed in operation during the year. 

About twenty-seven miles above Chelsea the Gatineau Power Company 
vigorously carried forward the construction of a third plant at Paugan Falls. 
Here six units each of 34,000-horsepower capacity are being installed and are 
expected to be ready for operation in September, 1928. This power is designed 
to. supply in part the contract the company has with the Ontario Hydro- 
Electric Power Commission and a transmission line is under construction from 
Paugan Falls to the Ottawa river at Fitzroy Harbor where it will connect with 
the line the commission is constructing and which has been mentioned in the 
Ontario section of this review. 

A fourth plant at Nigger rapids on the same river, a short distance below 
Maniwaki, is contemplated for future development by the company when load 
conditions warrant. 

For the benefit of all these plants the Mercier dam, creating a very extensive 
storage reservoir of 95 billion cubic feet on the Gatineau was also completed 
and filled early in the year under the direction of the Quebec Streams Com- 
mission. 

During the year the Gatineau Power Company also acquired the plants and 
systems of the Ottawa-Montreal Power Company and of the Quebec Southern 
Power Corporation, completing the enlargement of the latter’s Rawdon plant 
on the Ouredu river from 300 to 2,150 horse-power. The company also has in 
view a number of moderate sized developments north of Montreal and in 
western Quebec such as on the Petite Nation and North rivers. 

The Shawinigan Water and Power Company placed in operation a plant 
of 4,000 horse-power at St. Alban on the Ste. Anne-de-la-Perade river replacing 
a former plant damaged by floods. This company has also started work in 
connection with the installation of an additional 40,000-horsepower unit in its 
number two plant at Shawinigan Falls. 
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The same company carried out a most notable achievement in the com- 
pletion of a 165,000-volt transmission line, 186 miles in length through an almost 
entirely uninhabited territory to bring power from the Isle Maligne station of 
the Duke-Price Power Company on the Saguenay river to the city of Quebec. 
This line, which at present is the highest voltage line in operation in Canada, 
is designed to carry over 100,000 horse-power for the supply of large pulp and 
paper mills recently erected in the vicinity of Quebec. 

On the Saguenay river, at Chute-a-Caron the Alcoa Power Company is 
actively pressing the development of a plant which will have an ultimate 
capacity of 800,000 horse-power while the Duke-Price Power Company has still 
two units to install in its Isle Maligne station to bring it to its ultimate designed 
capacity of 540,000 horse-power. One of these units will be installed during 
1928. 

Other installations placed in operation during 1927 included the addition of 
a 2,000-horsepower unit at the Pont Rouge plant of the Donnacona Paper Com- 
pany on the Jacques Cartier river and the completion of a 2,000-horsepower 
hydro-electric plant by the town of Coaticook on the river of the same name 
replacing smaller installations aggregating 570 horse-power. 

Among projects or extensions under active construction may be mentioned 
a 65,000-horsepower development by the Montreal Island Power Company on 
des Prairies river near Montreal; the addition of two 10,000-horsepower units 
to the Canada Northern Power Company’s plant on Quinze river, to be ready 
July, 1928; and a 300-horsepower plant by the Cie d’Enterprises Publiques near 
Riviere a Piere, Quebec, on the river of the same name. It may also be noted 
that construction on the Ontario Paper Company’s 40,000-horsepower plant 
near the mouth of the Outardes river was well advanced during the first part 
of the year. Contracts have been let by the city of Sherbrooke for a new 
development of 5,800 horse-power at Westbury rapid on the St. Francois river 
and the Ottawa River Power Company has authorized the addition of a 25,000- 
horsepower unit to its development near Bryson on the Ottawa river. Among 
other developments being considered for the near future are a 2,000-horsepower 
plant on La Sarre river in Abitibi county and series of four developments with 
heads ranging from 92 to 125 feet on the Etchemin river, near Levis. 

The Quebec Streams Commission, in addition to completing and placing in 
operation the already mentioned Mercier reservoir on the Gatineau river, con- 
tinued to enhance and encourage water-power development in various sections 
of the province through similar beneficial work in connection with its extensive 
storage reservoirs at Gouin dam and Manouan on the St. Maurice river; Allard 
dam and Aylmer lake on the St. Francois; 'Taschereau dam at Kenogami lake 
and others on Ste. Anne de Beaupre, Metis and North rivers. During the past 
year the commission also pursued work and studies in connection with power 
development on the Ottawa river; water regulation of the northeast branch 
Yamaska river; profiles of Richelieu and Etchemin rivers; flood protection works 
on river du Bras at Baie-St. Paul; and further storage reservoir studies on 
Ste. Richelieu, Etehemin, Du Sud, Jeannette and Peribonka rivers. 


New Brunswick—While no water-power installation was actually added to 
New Brunswick’s total in 1927 work of magnitude was carried forward at 
Grand Falls on the St. John river and numerous projects received intensive 
investigation. 

On the St. John river at Grand Falls the Saint John River Power Company, 
a subsidiary of the Canadian International Paper Company, actively pressed the 
construction of its development which is designed to have a capacity of 80,000 
horse-power in four units of 20,000 horse-power each operating under a head of 
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130 feet. At the end of the year the dam, power station, tunnel, intake and 
penstocks were practically completed. It is expected one unit will be in oper- 
ation by July 1928, after which the others will follow as required. 

The output will be used principally in newsprint mills to be erected by the 
New Brunswick International Paper Company and the pulp and paper mills 
of the Fraser Companies Limited. The latter company has completed surveys 
for a transmission line to carry about 5,000 horse-power from Grand Falls to 
Edmunston. 

During the year the New Brunswick Electric Power Commission made 
extensions to the transmission lines in its Musquash system totalling 65 miles. 
These extensions included such municipalities as Lakeside, Nauwigewauk, Dick- 
son’s Neck, Pointe du Chene, Brule, Penobsquis, Colpitts, Barachois, Newton 
Heights and Elgin. 

The Bathurst Company Limited after a thorough investigation of the 
Nipisiguit river in 1926 established that the total power available from the five 
sites on the river, including the Great Falls site now developed, was in the 
vicinity of 40,000 continuous horse-power. Of the undeveloped sites, the com- 
pany has now under active consideration the development of the one known as 
Rough Waters near the mouth of the river where an installation of from 8,000 
to 10,000 horse-power may be made. The power would be used principally in the 
company’s paper mill at Bathurst. 

Investigations were also made of power possibilities on the St. John river 
below Grand Falls. The New Brunswick Electric Power Commission made an 
extensive investigation of the forty-mile reach between Woodstock and Hawk- 
shaw where a total head of about 60 feet exists which, with a regulated flow of 
5,000 cubic feet per second would yield 30,000 continuous horse-power. Other 
sites of about the same or somewhat less capacity are situated at Morrells 
Siding and Beechwood between Woodstock and Grand Falls and are now under 
investigation by the Saint John River Power Company. 

Two tidal power projects are under investigation on the bay of Fundy, 
the first at Passamaquoddy bay by the Dexter P. Cooper Company and the 
second at the estuaries of the Petitcodiac and Memramecook rivers by the 
Petitcodiac Tidal Power Company. 


Nova Scotia.—The outstanding hydro-electric construction work in Nova 
Scotia during 1927 was the construction of the Sandy Lake development of the 
St. Margaret Bay system supplementing the Tidewater and Mill Lake develop- 
ments already in operation. Two units of 2,500 horse-power each were installed 
in the Sandy Lake plant and the power generated will be carried over the com- 
mission’s transmission lines to Halifax. 

The only other installation during the year was an addition of 315 horse- 
power to the plant of Bridgetown Electric Light Company on Bloody brook 
together with other improvements and additions to the company’s transmission 
lines involving an extension of 21 miles from Round Hill to Deep Brook. It is 
planned to further extend the line to Bear river to connect with the company’s 
small hydro-plant on the West Branch of that river. 

The Avon River Power Company has under construction a second hydro- 
electric plant on the Avon river at Avon River falls. An installation of 
4,350 horse-power is beig made and is expected to be complete about midsummer 
of 1928. The transmission lines of the company were also extended during the 
year to Walton on the Minas Basin shore between Windsor and Truro. 

The town of Middleton has storage dams under construction at the Curl 
Hole Reservior on the Nictaux river to provide the additional regulation de- 
manded by increases in load at the municipal hydro-electric plant at Nictaux 
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Falls. The Middleton plant recently added the town of Kingston to its custo- 
mers and the Kingston Electric Light Commissioners constructed a transmission 
line 10 miles in length from Kingston to Nictaux falls. 

Work is also under way in connection with the diversion of water from the 
west branch of the Avon river into the Gaspereau river for the benefit of the 
White Rock hydro-electric development of the Gaspereau River Light, Heat and 
Power Company on that river. 

There are possibilities of large increases in power demand in the Sheet 
Harbour and Pictou County districts which may soon require that the East 
River Sheet Harbour be developed to its fullest capacity by means of a gener- 
ating station at Marshall Falls and dams at all storage sites now undeveloped. 
A further possible development is at lake Ainslie in Cape Breton where investi- 
gations of the Nova Scotia Power Commission have indicated about 3,000 
continuous horse-power to be available. This power would be used to supply 
the district centred on Sydney. 

Other recent investigations of the Nova Scotia Power Commission included 
the Liverpool river where more than 30,000 continuous horse-power may be 
secured and the Medway river with over 20,000 continuous horse-power. 

The commission is also securing complete information with regard to a pro- 
posed tidal power project at Amherst point on the Bay of Fundy where it has 
been estimated 20,000 continuous horse-power could be secured. 


Prince Edward Island—tIn Prince Edward island the Montague Electric 
Company Limited completed a development on the south branch of the Montague 
river about two miles above its mouth and about three miles from the town of 
Montague. The installation consists of a pair of horizontal twin turbines with a 
combined capacity of 160 horse-power under a head of 30 feet. 


UTILIZATION OF DEVELOPED WATER-POWER 


Canada’s total installation of 4,777,921 horse-power is divided in table 2 as 
between the three main headings of central electric stations, pulp and paper 
mills and other industries— 


Three million nine hundred and four thousand six hundred and seventy- 
eight horse-power or 81:7 per cent of the total is installed in central - 
electric stations for general distribution for domestic, municipal and 
commercial lighting and power purposes. 


Five hundred and twenty-eight thousand seven hundred and thirty-one or 
11-1 per cent is installed in the power plants of pulp and paper mills. 
In addition the pulp and paper industry purchases some 774,000 horse- 
power from the hydro-electric central stations. 

Three hundred and forty-four thousand five hundred and twelve horse-power 
or 7:2 per cent of the total is installed for other industrial use such as 
driving saw, grist and grinding mills, machine shops, pumping plants, 
electric reduction plants, ete. 


Column 7 of table 2 shows the hydraulic installation per 1,000 of population 
for Canada and each of the provinces. The average for Canada has now reached 
the high figure of 502 horse-power per 1,000 of population and four of the prov- 
inces exceed this average figure, viz. Yukon and Northwest Territories, British 
Columbia, Quebec and Ontario. While the Yukon and Northwest Territories 
have the largest per capita installation, viz. 1,100 horse-power per 1,000 of 
population, this figure is not actually comparable to those of the other provinces 
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in that they are the product of heavy power demands for mining together with 
a small population. British Columbia with a considerable portion of its 
installation developed for the pulp and paper and mining industries, with their 
heavy power demands, has an installation of 823 horse-power per 1,000 of popu- 
lation, while Quebec is next in order with 793 horse-power, Ontario’s average 
installation, affected by the retail nature of its central electric station distri- 
bution, is 570 horse-power per 1,000 of population. Manitoba ranks next in 
order with 394 horse-power. 


WATER-POWER IN THE CENTRAL ELECTRIC STATION INDUSTRY 


As indicated in Table 2 almost 82 per cent of Canada’s total hydraulic 
installation is in central electric stations. This percentage has risen steadily 
and there is every indication that the trend will continue. ‘The extensive 
economic radius of modern electric transmission combined with the fortunate 
location of water power in relation to centres of industry removed from supples 
of native fuel has led to the development of enormous amounts of hydraulic 
power for use in manufacturing in established centres where labour is plentiful 
and of a permanent character, with shipping and distributing facilities readily 
at hand. Such centres with their varied manufacturing needs and processes, 
electric railways to be operated, buildings to be lighted and heated, together 
with the various municipal demands for street light, water pumping and similar 
services provide a diversity of load which forms an ideal market for the product 
of the central stations. The special adaptation of water power to central electric 
station operations is further emphasized by the fact that for several years past 
the electrical output of the hydraulically driven central stations has been in 
excess of 98 per cent of the total electricity distributed in Canada for public 
use. 

Throughout the Dominion at the present time there are 308 hydro-electric 
central stations with a total turbine installation of 3,904,678 horse-power of 
which 218, with a combined capacity of 2,645,474 horse-power, are owned by 
commercial organizations and 90 totalling 1,209,204 horse-power by municipal 
or other public organizations (see table 3). 


WaATER-POWER IN THE PULP AND PAPER INDUSTRY 


Pulp and paper manufacturing is one of the foremost Canadian industries 
with a future of almost unlimited prosperity, the result of two natural ad- 
vantages of almost equal moment, namely, an abundant supply of growing 
pulpwood and low priced, easily accessible motive power in large quantities. 
The importance of low priced power lies in the fact that it takes practically 
100 horse-power to produce one ton of newsprint per day, while any surplus of 
avaliable electric energy can be readily converted into steam, for heating or 
process cooking, in electric steam generators. It is not surprising, therefore, 
that motive power used in this industry is almost altogether restricted to 
hydraulic energy and that Canada’s premier advantage and position in the 
pulp and paper field rests on adequate and abundant water power well dis- 
tributed among extensive forest reserves. 

Table 4 presents an analysis of the use of hydraulic power in the pulp and 
paper industry of Canada and shows that there is a total installation of 528,731 
horse-power in connection with the mills themselves while the additional hydro- 
electric energy purchased from central electric stations is estimated at over 
774,000 horse-power, giving a total utilization of hydro-power of 1,302,972 
horse-power. 
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The electric drive is an important consideration in the industry, providing 
the uniform speed which assures a high quality product and permitting the 
establishment of the mill at the place most suitable from the viewpoint of 
operation and shipment of product. It also permits the centralized operation 
of large mills receiving power from several hydro-electric sources. Column 2 of 
Table 4 shows that 242,720 horse-power or almost half of the total hydraulic 
installation of the pulp and paper mills is connected to electric generators; 
combining this figure with the total of column 5 shows that hydraulic turbines 
of an estimated total of 1,016,961 horse-power are connected to electric gen- 
erators to supply the demands of the industry. 


PAST AND FUTURE GROWTH IN UTILIZATION OF WATER-POWER 


The growth of water-power development is very largely the outcome of 
the solving of the problem of the long distance transmission of electricity during 
the last decade of the nineteenth century by the end of which approximately 
170,000 horse-power had been installed in Canada. 

With the ever increasing use of electricity the installation had grown to 
975,000 horse-power by the end of 1910 and 1,946,000 horse-power at the close 
of 1914. During the war years and period of post war depression growth was 
retarded and the figure had increased to 2,508,000 horse-power at the end of 
1920. Following this, however, an intensive period of development set n 
with the result that by the end of 1927 the total installation has grown to the 
impressive figure of 4,777,921 horse-power. 

With new uses for electricity constantly developing there is every reason 
for believing that hydraulic development will show constantly accelerating 
erowth over past figures. Chief-among these new uses may be mentioned rail- 
way electrification, the application of electric-heat to manufacturing processes, 
the more extensive use of electric boilers for process steam, commercial and 
domestic electric refrigeration and other uses constantly appearing. The highcst 
authorities in the electrical field are agreed that the power market has not vet, 
shown any signs of saturation. 


CAPITAL INVESTED IN WATER-POWER 


The stability of Canadian water-power investments is a subject on which 
there is much information available from reliable sources. The range of prices 
of bonds and stocks of leading hydro-electric companies and the dividends paid 
during the past ten or fifteen years, as shown by the Montreal and Toronto 
Stock Exchange records, affords convincing evidence of the stability of the 
capital and the regularity of the interest. 

The capital invested in the water-power industry in Canada is estimated 
to be $875,000,000 or more than that for any other single manufacturing indus- 
try. The corresponding figure in 1910 was $121,000,000 so that the increase 
in seventeen years is over 600 per cent. This total includes the cost of the 
primary and auxiliary power plants, transmission and distribution systems 
with land, machinery and equipment. Applied to the existing installation it 
amounts to an average of $183 per horse-power and in view of the steady 
earning power shown by the industry even in times of industrial difficulties 
and depression, it would appear that this capitalization is reasonable and one 
which the industry is well able to carry. 

Water-power development in Canada is no longer speculative but has 
become a highly specialized process, recognized as such by leading financial 
houses and by individual investors all over the world and particularly on this 
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continent. That new capital is readily available for enterprises of a promising 
character, is shown by the remarkable development carried out within the 
past three years involving expenditures upwards of $180,000,000. 


The openings for further investment in Canadian hydro-electric enterprises 
are likely to be numerous; the resources of raw material are exceptionally 
varied and abundant; labour conditions are relatively stable; the total manu- 
factures and the proportion of manufactures exported show rapid and sustained 
increase while for legitimate power projects governmental co-operation is 
sympathetic and constructive. 


COAL EQUIVALENT OF DEVELOPED WATER-POWER 


The development of water-power in Canada has had a direct and very 
creat effect in reducing the consumption of coal and while it is very difficult 
to assign a precise figure of the coal equivalent of developed water-power as 
the matter is comparative only and assumptions must necessarily be made 
dependent upon the conditions under which the power is developed, however, 
taking into account all present conditions surrounding water-power develop- 
ment in Canada and comparing them with somewhat similar conditions of fuel 
development elsewhere it is reasonable to state that a saving of coal of six 
tons per annum is capable of being effected by each installed horse-power. 
This means that the total present water-power installation of 4,778,000 horse- 
power is capable of effecting a saving of about 28,500,000 tons of coal per 
annum. With the marked economies that are continually taking place in coal 
consumption in fuel-power stations it will be necessary to adjust from time to 
time the coal equivalent of developed water-power, but under existing condi- 
tions the figure of 28,500,000 tons is not unreasonable. 


Table I—Available and Developed Water-power in Canada, January 1, 1928 


Available 24-hour power 


at 80 per cent efficiency Turbine 
Province |] installation 
At Ordinary | At Ordinary h.-p. 
min. flow |6 months flow 
h.-p. h.-p. 
1 2, 3 4 
British '‘Colinibig t: We Late See) ae ee 1,931,000 5,103, 500 473,142 
Alberta. (842 cock oS Batesk fe NE a ak ak oo we ane era 90,000 1,049, 500 34,107 
Sask aGChie weather tae era eaten a ae eee ee 542,000 1,082,000 35 
Manitoba 25 (ee ee ae ee ees. ee ee 3,309, 000 5,344, 500 255,120 
Ontario: «cas ediseretee. ae career enamine Seen eee 5,330,000 6, 940,000 1,816, 908 
(JHC DOC. sects on oaos A ee UR Se Ap ee 8,459, 000 13, 064, 000 2,064, 723 
Now Briuswicls + Ride has ee, ee ee eee 87,000 120,800 47,231 
Nowa SC0tia. iva dunk Peers ocean seh ness. Seah oe ee 20,800 128, 300 VA, O17 
Prince award Usain ssc oie cae ee ee eae ee 3,000 5,300 2,434 
Yukorand, Northwest lerriteries!’.- oo we eee 125, 200 275,300 13,199 
COALS asec tec ae ieee een Re Mone bee en eee 20,197,000 Boy Lo p20t 4,777,921 


The figures listed in Columns 2 and 3 in the above table represent 24-hour 
power and are based upon rapids, falls and power sites of which the actual 
existent drop or the head possible of concentration, is definitely known or at 
least well established. Many rapids and falls of greater or lesser power capacity 
are scattered on rivers and streams from coast to coast which are not as yet 
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recorded, and which will only become available for tabulation as more detailed 
survey work is undertaken and completed. This is particularly true in the 
more unexplored northern districts. Nor is any consideration given to the 
power concentrations which are feasible on rivers and streams of gradual 
gradient, where economic heads may be created by the construction of power 
dams, excepting only at such points as definite studies have been carried out 
and the results made matters of record. 

The figures in Column 4 represent the actual water wheels installed through- 
out the Dominion. These figures should not be placed in direct comparison 
with the available power figures in Columns 2 and 3 for the purpose of deducting 
therefrom the percentage of the available water-power resources developed to 
date. The actual water wheel installation throughout the Dominion averages 
30 per cent greater than the corresponding maximum available power figures 
calculated as in Column 3. The figures quoted above, therefore, indicate that 
the at present recorded water-power resources of the Dominion will permit of 
a turbine installation of about 43,000,000 horse-power. In other words, the 
present turbine installation represents only a little more than 11 per cent of the 
present recorded water-power resources. 


The above figures may be said to represent the minimum water-power 
possibilities of the Dominion. 

As illustrative of this the detailed analyses which have been made of the 
water-power resources of the provinces of New Brunswick and Nova Scotia 
have disclosed most advantageous reservoir facilities for regulating stream 
flow and it is estimated that the two provinces possess within their respective 
borders 200,000 and 300,000 commercial horse-power. These figures provide 
for a diversity factor between installed power and consumers’ demands. 


CENSUS OF THE CENTRAL ELECTRIC STATION INDUSTRY 


The development of the central electric station industry in Canada has been 
based almost solely upon the utilization of hydraulic power, the converse pro- 
position that hydraulic development has been largely due to the progress of the 
central electric stations also holding good. 

The close interconnection of these two outstanding factors in the develop- 
ment of Canada’s natural resources and in the high standard of life of her citizens 
is at once made evident when it is stated that 82 per cent of the total hydraulic 
installation is in central electric stations while for several years past the 
electrical output of these hydraulically driven central stations has been in excess 
of 98 per cent of the total electricity distributed in Canada for public use. 

The foregoing facts premise the importance to this Service of the frequent 
periodic revision of all basic data relating to the central electric station industry 
and this revision is accomplished through the medium of an annual census 
inaugurated by the Dominion Water Power and Reclamation Service and con- 
ducted in co-operation with the Dominion Bureau of Statistics of the Department 
of Trade and Commerce. 

The general statistics of this census are made available through annual 
reports issued by the Dominion Bureau of Statistics while at longer intervals a 
Directory of Central Electric Stations presenting a comprehensive review of the 
scope and character of all organizations, commercial or municipal, distributing 
electricity for sale is published. The various aspects of personnel; capital 
invested; generating, transmitting and distributing equipment used; power 
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generated, purchased and sold; blocks of power available for sale, rates and 
transportation facilities are presented in a form that renders the Directory a 
highly valuable reference to the extensive financial and technical interests con- 
cerned with the industry. 

The general statistical review of the tenth annual census, that for the 
calendar year 1926, has just appeared in preliminary form and will be followed 
shortly by the final report while the third issue of the Directory descriptive of 
conditions obtaining May 1, 1928, will be issued shortly. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces stream measurement work 
throughout Canada. The records are brought together in one central agency, 
which attends to the compilation and dissemination of stream-flow data, and the 
survey operates efficiently both as regards office administration and field oper- 
ations. 


In the Prairie Provinces the work is the direct responsibility of the Dominion 
Government and in the other provinces the survey is carried on by the Dominion 
Government under co-operative agreements with the provinces concerned. The 
Dominion is divided into major drainage divisions, which, together with the 
district office or offices in charge, are as follows: Pacific drainage, Vancouver; 
Arctic and Western Hudson Bay drainage, Calgary and Winnipeg; St. Law- 
rence and Southern Hudson Bay drainage, Ottawa and Montreal; Atlantic 
drainage, Halifax. 

The uses to which the records are put are primarily in connection with 
water-power development and irrigation projects, and not a small part of the 
credit for the rapid strides which have been made in the hydro-electric field is 
due to the detailed and extensive records of the regimen of the numerous lakes 
and rivers of the country which have been made available by the Dominion 
Hydrometric Survey, assisted by the voluntary co-operation of the provinces, of 
private corporations and of numerous individuals. 


Run-off Conditions in Canada.—As set forth in detail in the Annual Reports 
of the district chief engineers, the average run-off for the year has been 
generally above normal throughout the Dominion. 

In the Pacific drainage typical stations showed a range in run-off for the 
year from 104 per cent of the long-term mean in Capilano creek in the coast 
region to 148 per cent of the long-term mean in the Kootenay river at Wardner. 

In the Arctic and Western Hudson Bay drainage typical stations showed a 
range in run-off for the year from 106 per cent of the long-term mean on the 
Peace river in northern Alberta to 353 per cent of the long-term mean in Moose- 
jaw creek in Saskatchewan. In southeastern Manitoba and in Western Ontario, 
especially in the Winnipeg river watershed, maximum discharges for the period 
of record were experienced. 

- In the St. Lawrence and southern Hudson Bay drainage typical stations 
showed a range in run-off for the year from 81 per cent of the long-term mean in 
the north Magnatawan river in the North Bay district to 168 per cent of the 
long-term mean in the Missinaibi river in northern Ontario, 

In the Atlantic drainage typical stations showed a range in run-off for the 
year from 103 per cent of the long-term mean in the Medway river in Nova 


Scotia, to 127 per cent of the long-term mean in the Miramichi river in New 
Brunswick. 
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FIELD REPORTS 


DISTRICT OF BRITISH COLUMBIA 
C. E. Webb, District Chief Engineer 


Throughout the fiscal year ended March 31, 1928, systematic hydrometric 
investigatory operations have been continued in the British Columbia district 
by the Dominion Water Power and Reclamation Service in accordance with the 
terms of the co-operative agreement existing between the Department of the 
Interior and the Provincial Government of British Columbia. 


ORGANIZATION 


The district head office is located at 739 Hastings Street West, Vancouver, 
from whence field operations are directed while a branch office is maintained at 
Kamloops to facilitate investigations in the interior of British Columbia. This 
organization’s primary object is to acquire and tabulate stream-flow data to be 
used in connection with the study of irrigation, reclamation, domestic water 
supply and power developments. The services of this organization are also 
used for the supervision and prosecution of engineering investigations and works: 
on behalf of other government departments, especially in connection with 
hydraulic problems. 

A great deal of work is done for the Department of Indian Affairs in 
British Columbia, both in connection with the adjustment of Indian water-rights 
and the installation of irrigation systems, domestic water supply, sewage dis- 
posal, drainage, river bank protection and electric lighting plants on Indian 
reserves and villages. Three engineering parties have been maintained almost 
constantly in the field during the past year, while other related matters have 
been handled in the head office in Vancouver. 


Co-OPERATION 


In accordance with the terms of the co-operative agreement with the British 
Columbia Provincial Government, all hydrometric investigations are made by 
this Service and, to fully comply with this agreement, stream-flow data are 
being supplied constantly to the Comptroller of Water Rights at Victoria and his 
District Water Rights engineers throughout the province. A complete record 
of all stream-flow data is annually supplied to the Provincial Water Rights 
Branch. 

In co-operation with the Water Resources Branch of the United States 
Geological Survey, gauging stations have been maintained on the Columbia, Pend 
d’TIreille (Clark Fork) and Okanagan rivers, which are important international 
waters. 

Hydrometric investigations of Brunette river at the outlet of Burnaby lake, 
and the new drainage canal through which Still creek enters the lake, have 
been continued in the interests of the Vancouver and Districts Joint Sewerage 
and Drainage Board. 

In the Bridge River district hydrometric investigations have been continued 
in co-operation with the British Columbia Electric Railway, six gauging stations 
in all having been maintained and miscellaneous records obtained on eight 
other important streams in the area. 
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Close co-operation has also been maintained with the city of Vancouver 
in the continuance of special hydrometric investigations to collect requisite data 
concerning economic power sites within reasonable transmission distance of 
the city. 

This Service has maintained close relations with the Greater Vancouver 
water district in its investigations for domestic water supply for Greater Van- 
couver area. 

In connection with hydro-electric power projects, this Service has co- 
operated during the year with a large number of power companies, including: 
the Canadian Crown Willamette Co. Ltd., on the Campbell river; the Vancou- 
ver Kraft Mills Ltd., on Rainy river; the Canadian Forest Products Ltd., on 
the Nimpkish river and Pacific Mills Ltd., on the Nascall and Dean rivers. 

Close co-operation was maintained with the Dominion Lands Administra- 
tion during the year. Investigations are made by this Service and reports and 
plans submitted when required covering applications to purchase lands in the 
British Columbia Railway Belt and in connection with any other problems of 
an engineering nature which confront this administration from time to time. 
In co-operation with the Ordnance Lands Branch this Service supervised a pro- 
ject in the vicinity of New Westminster for the draining of certain of their 
lands. 

Hydraulic engineering assistance of this Service was continued during the 
year at the request of the Department of Marine and Fisheries, in the prosecu- 
tion of hydraulic studies of the Fraser river at Hell’s Gate reach where it has 
been asserted an impediment exists preventing the satisfactory migration of 
salmon. The construction of a small scale model of the Hell’s Gate reach was 
authorized and built. Experiments of a very interesting and instructive nature 
were carried out with this model in the hydraulic laboratory of the University 
of British Columbia and a report dealing with the result of these experiments 
has been prepared. 

Hydraulic investigations have been carried out on the Kootenay river in 
connection with international problems arising on the river. 

Close co-operation with the Department of Indian Affairs has been con- 
tinued. A large variety of projects requiring engineering assistance or advice, 
dealing with water matters, have been dealt with. 

Fifteen conditional licences were issued to the Department of Indian 
Affairs for the diversion and storage of water for use on Indian reserves during 
the year. As all works required under conditional licences granted by the 
provincial authorities will have to be carried to completion within the time 
specified under each licence, close engineering supervision will be required in 
order that the Department of Indian Affairs may reap the full benefit of water 
allotted to them. 

HyDROMETRIC SURVEY 


Two hundred and fifty-two gauging stations were maintained for the whole 
or part of year ended March 31, 1928, on rivers and tributaries in the following 
main watersheds: Columbia, Fraser, Kettle, Kootenay, North Thompson, 
Okanagan, Pacific Coast (Mainland), Similkameen, South Thompson, Thomp- 
son, Lillooet and Vancouver Island. Many of these stations were maintained 
for more than one purpose, 84 were maintained for power, 160 for irrigation, 
21 for drainage and reclamation, 12 for domestic water supply, 29 for flood 
warning purposes, 22 for navigaticn, 21 in connection with international 
problems and 8 for statistical purposes. There were 40 new stations established 
and 1 discontinued. Of the new stations 84 were established at the request 
of the Provincial Water Rights Branch for water-power investigations and 
irrigation problems throughout the province, 1 was established to meet the 
needs of the Greater Vancouver water district, 2 for the Hell’s Gate problem, and 
3 in connection with flood warnings on the Fraser river. 
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During the past year the temperature throughout the province has been 
above normal in the coast area but below normal in the interior due to an excep- 
tionally cold November and December. Prec ipitation likewise has been below 
normal in the coastal area and above normal in the interior where heavy rains 
and snows occurred in the early winter of 1927-28. 

The run-off during the year was above normal throughout the province, 
due in part to the heavy snowfall of the winter of 1926-27 which appeared as 
run-off during the early summer of 1927. The run-off each month as a per- 
centage of the long-term monthly mean is shown on Plate I for the following 
stations typical of the Pacific Drainage: Capilano creek near Vancouver, Bridge 
river near Lillooet, North Thompson. river at Barriere and the Kootenay river 
at Wardner. 


PLATES! 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
BRITISH COLUMBIA 
FOR YEAR 1927-28 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
CAPILANO CREEK BRIDGE RIVER NORTH THOMPSON RIVER KOOTENAY RIVER 
Near North Vancouver Near Lillooet At Barriere At Wardner 

Drainage Area 63 SqMiles Drainage Area 1900 Sq Miles Drainage Area 7,000 SqMiles Drainage Area 5,200 Sq.Miles 
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In the coast area, as typified by Capilano creek, which has a drainage area 
of 64 square miles, low precipitation and run-off above normal were recorded, 
the former being 94 per cent of the long-term mean, and the latter 104 per cent. 
Flood run-off reached a maximum daily discharge of 103 second-feet per square 
mile in October, as compared with 264 second-feet in October, 1921. The low 
run-off which occurred in August was at the rate of 2-5 second-feet per square 
mile, as compared with 0-47 second-foot per square mile in October, 1925, and 
August, 1926, the minimum in the past thirteen years. 

In the Central Fraser basin, as typified by Bridge river, which has a 
drainage area of 1,900 square miles, precipitation was below and run-off was 
above average, the former being 79 per cent of the long-term mean and the latter 
120 per cent. The flood run-off reached a maximum daily mean discharge of 
7-89 second-feet per square mile in June, compared with 13:7 second-feet in 
June, 1913. The low run-off which occurred in April, 1927 and February, 1928, 
was at the rate of 0-25 second-foot per square mile, as compared with the pre- 
vious low in the thirteen years of record of 0-09 second-foot in November, 1925. 

In the North Thompson River basin, as typified by the North Thompson 
river at Barryre, which has a drainage area of 7,000 square miles, the yearly 
precipitation and run-off were both above normal, the former being 166 per cent 
of the long-term mean while the latter was 110 per cent of the long-term mean. 
The flood run-off reached a maximum daily mean discharge of 8-01 second-feet 
per square mile in June, compared with 11-16 second-feet in June, 1921. The 


30 Department of the Interior 


low run-off, which occurred in February, was at the rate of 0-31 second-foot per 
square mile, as compared with 0-214 second-foot in February and March, 1919, 
the minimum discharge recorded during the past thirteen years. 

In the Upper Kootenay basin, as typified by the Kootenay river at Ward- 
ner, which has a drainage area of 5,200 square miles, the yearly precipitation 
and run-off were above normal, the former being 115 per cent of the long-term 
mean, while the latter was 148 per cent of the long-term mean. The flood run- 
off reached a maximum daily mean discharge of 9:23 second-feet per square 
mile in June, as compared with 13-0 second-feet in June, 1916. The low run-off, 
which occurred in April, was at the rate of 0-25 second-foot per square mile, as 
compared with 0-12 second-foot in January, 1914, the minimum discharge pre- 
viously recorded during the past fourteen years. 


SPECIAL INVESTIGATIONS 


Co-operative hydrometric investigations with the city of Vancouver, the 
Greater Vancouver water district, and other investigations in co-operation with 
different power companies throughout the province, have already been referred 
to. Intensive study of the flow of Capilano and Seymour creek drainages is con- 
tinuing in anticipation of furture development of the water system to supply the 
Greater Vancouver water district. 

In co-operation with the power and reclamation projects on the Kootenay 
river and further possible development of these international waters, intensive 
study of water supply and hydraulic factors of Kootenay lake and river below 
Bonner’s Ferry, Idaho, were continued throughout the fiscal year. 

The winter of 1926-27 was one of heavy snowfall in most parts of the prov- 
ince and this factor, together with retarded run-off during the spring, caused 
considerable anxiety as to the probability of extremely high water on the Fraser 
river with possible damage due to flooding along its lower reaches. Therefore, 
to meet the situation, a flood warning service for this river was inaugurated and 
information supplied daily to the press and interested parties. Fortunately, 
the river did not reach a danger stage. In view of the general value of this 
flood warning service it is proposed to continue it during the coming year. 

Several investigations were made on behalf of the Dominion Lands Branch 
of the Department of the Interior. One investigation covered a complete 
engineer’s report under the Water Lands Rgulations, on an application for a 
proposed hydro-electric project on the Meslilooet river. 

An investigation is now under way, on behalf of the municipality of Surrey, 
in connection with their dyking problems on the Serpentine and Nicomek] rivers. 

Activities on behalf of the Department of Indian Affairs were greatly in- 
creased during the year. As previously stated, three field parties were almost 
continuously engaged on engineering investigations and construction work 
throughout the whole period. Many phases of engineering were covered in these 
investigations and included water storage, irrigation, domestic water supply, 
sewage disposal, river bank protection work and electric lighting for Indian 
villages and Indian schools. 

Where required, plans, estimates of cost and specifications have accom- 
panied reports on the different projects for consideration by the Department 
of Indian Affairs. 

As an indication of the nature and variety of the different projects reported 
upon and carried to completion, the following may be cited as typical of the 
work carried out in this year’s program:— 
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Water Storage.—Storage of 1,600 acre-feet was created on Beaver lake by 
the erection of an earth-fill dam 230 feet long and 11 feet high, requiring 1,100 
yards of material. The water stored will be used for the irrigation of 560 acres 
of the Anaham I.R. No. 1. 


Irrigation—Work was commenced during the year on one of the largest 
irrigation systems so far undertaken for the Department of Indian Affairs, that 
of Canim Lake Indian reserve. The main ditch, approximately six miles long, 
is to convey about 20 cubic-feet of water per second from Bridge creek to the 
reserve for the irrigation of about 2,100 acres. It is expected that, with the 
intermittent labour provided by the Indians, the work will be completed in 
about three years. 


Domestic Water Supply—To provide water for domestic purposes on the 
Indian reserve of Chekwelp, a hydraulic ram was installed on Soames creek, 
pumping to a reservoir of 5,000 gallons capacity. It is expected that eventually 
the requirements will be twice this capacity daily so provision has been made 
in the design of the pipe line and equipment for the addition of another ram to 
take care of these requirements. 

An unsuccessful attempt was made to supply Pemberton I.R. No. 1 village 
with water from an artesian well. The Department of Indian Affairs now has 
under consideration, on the suggestion of this branch, the removal of the village 
to a more advantageous site where a supply of water will be available and 
where sanitary conditions will be better. 


Sewage Disposal_—A sewage disposal plant of 5,000 gallons daily capacity 
has just been installed at the new Lytton industrial school. The effluent from 
the septic tank is used for sub-surface irrigation of a small garden patch. 

A drainage system has been installed in the Indian village of Church House 
where unsanitary conditions have proved troublesome. Each house is connected 
to the system which discharges into the sea at medium low tide level. Latrines 
were also built discharging into the sewer. A connection with the water system 
provides for the flushing of latrines. 


River Bank Protection—An investigation was made of the cause of erosion 
of Twascome Reserve, Sechelt I.R. No. 1. It was found that an unauthorized 
dam constructed on Wilson creek caused an increased flow in the branch of the 
creek through the reserve, which flooded the banks and passed into the sea 
across a narrow neck, causing erosion on the beach and the creek bank. 
Remedies were suggested in the nature of protection works and the removal of 
the unauthorized dam, but legal advice was recommended before any action be 
taken. 


Electric Lighting—An electric lighting system is-suggested in connection 
with the water system proposed for Christie industrial school. The flow of the 
creek from which the water supply for domestic and fire protection purposes is 
secured, is sufficient to provide, with a short extension of the pipeline, about 
5 horse-power for nine months of the year. Such a plant at a very reasonable 
cost, would provide an economy of about $250 yearly in the operation of the 
present lighting system. 

With the enlargement in industrial development, particularly in the pulp 
and paper and mining industries, the demand for hydro-electric power is more 
pronounced, and this year has shown a very satisfactory increase in hydro- 
electric development. Hydrometric data are constantly in demand by power 
companies as well as municipalities, towns and cities throughout the province, 
in connection with their water problems, while hydrometric data obtained by 
this Service are a large factor in the adjudication of water rights by the pro- 
vincial authorities. 
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DISTRICT OF ALBERTA AND SASKATCHEWAN 
B. Russell, Acting District Chief Engineer 


The stream measurement and power investigatory work of the Dominion 
Water Power and Reclamation Service in Alberta and Saskatchewan was con- 
tinued in conjunction with the Irrigation and Drainage activities, referred to in 
Part III of this report, during the fiscal year ended March 31, 1928. 

The whole of the province of Alberta, most of the province of Saskatche- 
wan, and a smail portion of northeastern British Columbia is covered from this 
district office. As lines of communication with the Peace River Block in British 
Columbia are through Alberta, work in this area is handled from this office and 
for the same reason the northeastern or Churchill river area in Saskatchewan 
is under the supervision of the Manitoba office of the service. 


ORGANIZATION 


With the amalgamation of the Dominion Water Power and the Reclama- 
tion Service in 1928, it became possible to combine all functions pertaining to 
the investigation, utilization, and administration of water resources in the prov- 
inces of Alberta and Saskatchewan under the control of a single field organiza- 
tion with headquarters in the Southam Building at Calgary. As a matter of 
economy in handling so large a territory, subdistricts have been created and 
each placed under the charge of an engineer who carries on the hydrometric 
field investigations as well as those of an irrigation, drainage, or water-power 
nature. These officers report to and are controlled from Calgary where all data 
are collected, compiled and filed. 


CO-OPERATION 


The arrangements with the Montana Division of the United States Geo- 
logical Survey and the United States Bureau of Reclamation for co-operation 
in regard to the collection of steam-flow records on international waters along 
the boundary were continued. These duties arise through the appointment of 
an engineer from this service to co-operate with a similar engineer of the United 
States for the purpose of undertaking the measurement and apportionment of 
the flow in the St. Mary and Milk rivers and their tributaries in the provinces 
of Alberta and Saskatchewan and in the state of Montana, as provided in an 
order of the International Joint Commission dated October 4, 1921, in conform- 
ity with Article VI of the Boundary Waters Treaty of 1909. 

The relations maintained by members of the staffs.of the two countries are 
of a very friendly nature and much valued assistance is given each year by 
officers of the United States Services to members of our staff in connection with 
this work. 

Looking to the solution of problems in connection with the irrigation sys- 
tems of the Canadian Pacific Railway Company and the Canada Land and 
Irrigation Company in Alberta, our staff has co-operated with their officials 
and engineers to the mutual advantage of both organizations. 

In the investigation of hydrometric problems in connection with the opera- 
tion of the Lethbridge Northern irrigation district, active co-operation was car- 
ried out with officials of the district. The usual co-operation with officials of 
other irrigation and power projects in regard to stream and canal-flow problems 
was continued with execllent results. 

The co-operative arrangements with other departments, the provincial 
governments, railway corporations, and several municipalities have been con- 
tinued during the year. Many phases of the water-supply problems of these 
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organizations have been studied and with their assistance valuable hydro- 
metric data have been obtained which are not only of interest to them, but 
also of general value. 

The usual lectures and demonstrations in connection with hydrometric 
methods were carried out at the University of Alberta and the University of 
Saskatchewan. 


HyYDROMETRIC SURVEY 


During the year ended March 31, 1928, 266 gauging stations were main- 
tained on rivers, lakes, canals and ditches in the following main watersheds: 
Assiniboine, Athabaska, Battle creek, Belly, Bow, Frenchman, Little Bow, Lodge 
creek, Milk, North Saskatchewan, Oldman, Peace, Red Deer, Rock creek, Ross 
creek, St. Mary, Saskatchewan, Sevenpersons creek, South Saskatchewan, Swift- 
current creek, and Waterton. Of these stations 48 were maintained all year, 
and 218 during the open water season only. Fourteen of the above stations 
were maintained for power, 156 for irrigation, 22 for drainage, 12 for domestic 
water supply, 6 for flood warnings, 41 for international purposes, and 15 for 
statistical information. In addition to these regular stations, 159 miscellaneous 
measurements were obtained at 84 other points. 

Following a fairly steady winter during which there was a considerable fall 
of snow, especially in the southern portion of both provinces, the spring run-off 
for 1927 was materially delayed by cold weather, so that ice conditions existed 
on many streams until about April 25. On some of the northern streams ice 
conditions held even to a later date, and it is reported that pack trains crossed 
the Peace river on the ice below Hudson Hope as late as May 3. A late spring 
was followed by a summer of almost unprecedented rainfall, especially in the 
southern portion of both provinces. These rains were, however, not of suffi- 
cient intensity and duration to cause destructive floods, but occurred at regular 
intervals evenly distributed over the whole summer. During July in central 
and southern Alberta, the country was visited by several violent wind storms. 
These in certain cases assumed tornadic proportions causing considerable damage 
to buildings and property. More destructive hail storms than usual were also 
recorded. 

Stormy weather also continued into autumn, causing certain difficulties 
and delay in harvesting operations. These storms, however, were not so pro- 
nounced in the Edmonton and Peace River districts and not nearly so much 
precipitation was recorded as in the southern and usually drier belts. Beginning 
with November, cold weather set in and it remained very cold for two months. 
Early in January a thaw developed which threatened to break up some of the 
ice-covered streams, and which did cause markedly increased stream flow in 
many cases, especially in the chinook affected areas. Mild weather continued 
throughout January and February, causing a large amount of the snow cover 
to be swept away. Then with March came a variety of weather changes 
varying from the ordinary cold and windy condition to almost summerlike 
mildness. This latter condition began about March 16 and held well to the end 
of the month, causing complete ice break-up on practically all prairie and foot- 
hill streams. The suddenness of this break-up, coupled with a condition of 
thick and tough ice, resulted in many ice jams. Notable amongst these was one 
which formed on March 29 in the vicinity of Pike lake some 20 miles south- 
west of Saskatoon on the South Saskatchewan river. This jam was about 30 
feet high, 10 miles long and flooded 32 farmers out of their homes for several 
days. In other areas, especially in Alberta, many small bridges and some 
larger ones were carried out by ice, making the damage from break-up greater 
than for many years. These conditions with an unsually large run-off for 
March ended the year under review. 
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From a study of the temperature records for twelve meteorological stations 
well distributed over both provinces, it has been determined that the mean 
temperature for the fiscal year was slightly above average, while the mean 
temperatures for the months of November and December were respectively 
12 degrees and 14 degrees below average. 


PLATE 2 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
ALBERTA 
FOR YEAR 1927-28 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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PLATE 3 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
SASKATCHEWAN 


FOR YEAR 1927-28 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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To illustrate the general run-off conditions in Alberta and Saskatchewan, 
graphs showing the variation from the mean, month by month, for four typical 
stations in each province have been prepared. and are attached (see Plates 2 and 
3). In Alberta the representative stations are: the Belly river near Mountain 
View, the Elbow river at Calgary, the Clearwater river at Rocky Mountain 
House, and the Peace river at Peace River. In Saskatchewan they are: Battle 
creek at Battle Creek, Moosejaw creek at McCarthy’s, the Carrot river at 
Beaulieu’s farm near Kinistino, and the Battle river near Battleford. 
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Considering the Belly river records as indicative of general conditions in 
southern Alberta, both precipitation and run-off were above normal during the 
year, the former being 120 per cent and the latter 158 per cent of the long-term 
mean. The maximum daily run-off during the year was in June when 22:07 
second-feet per square mile was recorded on the Belly river. This is the highest 
daily discharge yet recorded in this area, the highest discharge prior to this year 
being 20:47 second-feet per square mile. Minimum flow occurred in February 
and was at the rate of 0-41 second-feet per square mile as compared with 0:18 
second-foot per square mile, the lowest prior to this year. 

In central Alberta as typified by the Elbow river, the precipitation was 
decidedly above normal and the run-off 145 per cent of the average. Flood 
discharges reached a maximum daily run-off of 6-31 second-feet per square mile 
in June as compared with 25-11 second-feet per square mile, the maximum for 
period of record. Low flow was at the rate of 0-20 second foot per square mile 
in January as compared with 0:04 second-foot per square mile, the previously 
recorded minimum. 

For north central Alberta the typical stream selected was the Clearwater 
river. In this district precipitation was slightly above average and the run-off 
for the year was 111 per cent of the long-term mean. Maximum run-off reached 
a daily discharge of 3-29 second-feet per square mile in July as compared with 
32-21 second-feet per square mile, the maximum of previous records. The low 
run-off which occurred in December was at the rate of 0-13 second-foot per 
square mile as compared with 0-06 second-foot per square mile, the lowest dis- 
charge so far recorded. 

Northern Alberta as represented by the Peace river shows a precipitation for 
the year slightly below normal and run-off about 106 per cent of the long-term 
average. The flood stage reached a maximum daily discharge of 4-88 second- 
feet per square mile in July as compared with 5-20 second-feet, the highest run- 
off previously recorded. Minimum daily flow occurred in January at the rate of 
0-15 second-foot per square mile, as compared with 0-09 second-foot per square 
mile, the lowest in the previous twelve years. 

In southeastern Saskatchewan, Battle creek, the typical station, shows a 
record run-off and a high precipitation for the season, the former being 231 per 
cent and the latter 145 per cent of the long-term mean. The maximum daily 
flow was at the rate of 7-90 second-feet per square mile in April, representing 
also the highest run-off on record. The highest flow recorded prior to this year 
was 5:77 second-feet. Minimum run-off occurred in March and was at the 
rate of 0-03 second-foot per square mile as compared with no discharge in several 
previous years. 

Typical of southeastern Saskatchewan, Moosejaw creek records show an 
unusually high run-off of 3853 per cent of the long-term mean. The maximum 
daily discharge recorded was at the rate of 1-53 second-feet per square mile. 
This occurred in April and is the highest yet recorded, the highest discharge 
prior to this year being 1°51 second-feet. There was no flow in Moosejaw 
creek during a portion of the year. 

In central eastern Saskatchewan, the typical stream selected is the Carrot 
river. Precipitation and run-off for this area were above normal, the latter 
being 158 per cent of the long-term mean. Flood run-off in April reached a 
maximum daily discharge of 1-04 second-feet per square mile as compared with 
4-30 second-feet per square mile, the maximum thus far recorded. Low run- 
off, also occurring in April, was at the daily rate of 0-004 second-foot per square 
mile and compares with no flow on various previous occasions. 

For central western Saskatchewan, as typified by the Battle river, precipita- 
tion was slightly above normal and the run-off was 196 per cent of the average. 
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The maximum run-off occurred in April and was at the rate of 0-43 second-foot 
per square mile as compared with 0-97 second-foot, the highest heretofore 
recorded. Minimum flow occurring in April was at the rate of 0-001 second- 
foot per square mile as compared with no discharge on various former occasions. 

During the year new maximum discharges were recorded on 30 streams 
although practically no destructive floods occurred. 


CuRRENT Meter RATING STATION 


The only fully equipped current meter rating station in Canada is operated 
by this organization at Calgary. Here all metering instruments used by this 
service and by many other organizations are rated. At the rating station 
meters are calibrated as received from the field so that recent measurements 
can be recomputed if necessary. Following the first calibration the instrument 
is checked over and, if necessary, repaired. It is then re-rated before being 
returned to its user. During the fiscal year 1927-28 the station was in oper- 
ation from May 10 to November 4. A total of 101 current meters were rated, 
174 ratings were made and 68 instruments were repaired in various degrees. Of 
the calibrations made, 1 was for the Department of Public Works; i for the 
Water Rights Branch, British Columbia; 2 for the Great Lakes Power Com- 
pany; 1 for the Lethbridge Northern Irrigation District; 2 for the Crown Willa- 
mette Power Company; and 2 for the Canadian Pacific Railway Company, 
Department of Natural Resources. The remainder were made for offices of the 
Service as follows:—Ontario 27; British Columbia 35; Quebec 6; Alberta and 
Saskatchewan 60; Nova Scotia and New Brunswick 6; and Manitoba 13. 
Important experimental work was carried out which was covered by a series of 
18 experimental ratings; all these data are on file and can be supplied on demand. 
Several requests for such information were made. 


SPECIAL INVESTIGATIONS 


According to an arrangement in effect since 1921, the Calgary Power Com- 
pany takes charge of the operation of storage in Lake Minnewanka reservoir 
during the emptying period, while the filling of the reservoir is in charge of this 
Service. Pursuant to this arrangement the supervision of operations at the dam 
at the outlet of the lake was assumed on May 11, 1927, and continued until 
October 7, when, as the tourist season in the Rocky Mountains park was 
practically over and as the lake was at upper regulation level, the handling of 
the reservoir was turned over to the power company. 

At the date of the taking over of the supervision of the reservoir for the 
filling season, an inspection trip was made to the dam in Devil’s canyon by 
officials of this Service and at the same time the snow conditions in the Bow 
valley were investigated to aid in giving an estimate of the possible run-off. 
It was feared from knowledge of the amount of snow in the mountains and the 
lateness of the starting of the run-off that floods might occur and caution was 
exercised in filling the reservoir until the danger period was passed when the 
water was brought to upper regulation level. 

During the draw-down period in December complaint was received in this 
office of the formation of an ice jam on the Cascade river near Anthracite and 
the consequent flooding of some privately owned property. On investigation 
by officers of this Service it was decided that the jam was not due to operation of 
the reservoir but would quite probably have occurred under natural conditions 
of ape as the draw-down was regulated smoothly and a steady flow main- 
tained. 
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The applications of the Province of Alberta and of the Montreal Engineer- 
ing Company of Montreal, Quebec, for the right to develop storage and high 
head at Spray lakes in the Bow river basin, are still before the Department. 

An application for license to use and store the waters of the Bow river 
within the limits of the Ghost development has been made to the Department by 
the Calgary Power Company. An investigation has been made on this appli- 
cation by officers of the Service and reports submitted to the Director. In addi- 
tion the Calgary Power Company are investigating other possible power siteg 
within the province and have made many requests for basic data which have 
been supplied from this office. 

Information has also been supplied regarding stream flow and power sites 
on the Saskatchewan river to the Saskatchewan Power Commission as well as 
data regarding pondage for steam plants on the Souris river in Saskatchewan. 

Several requests for information regarding small power sites in Alberta and 
Saskatchewan have been received but as the interested parties have not fol- 
lowed up the receipt of the information by further action no inspections have 
had to be made. 

The office study made in 1926 of the effect that storage for power purposes 
on the upper tributaries of the Bow river would have on irrigation projects, 
existing and proposed, on the lower reaches of this river has been completed 
and in the form of a report under the title ‘“ Bow River Flow, Part II,” has been 
forwarded to the Director. 

The use and demand for electric energy for light and power is continually 
increasing in the cities and towns of Alberta and Saskatchewan, and, where it is 
economically possible, in the rural districts. This demand is causing growing 
interest in possible hydro-power developments in both provinces. 

During 1927 the Calgary Power Company continued the extension of its 
transmission lines through the southern part of Alberta. ‘Two lines, one along 
the Macleod branch and one along the Aldersyde branch of the Canadian 
Pacific railway, to Lethbridge have now been completed. From Lethbridge 
lines have been carried east to Taber and south to Magrath. The majority of 
the towns along these lines have signed agreements for the purchase of light 
and power and the company is also supplying many rural customers. The city 
of Lethbridge and the company are working under an agreement for the inter- 
change of power whereby the city takes power from the company during periods 
when the hydro-plants can carry the load and supplies power from its steam 
plant to the company during periods of low flow in the Bow river. In addition 
to the new load in southern Alberta, the Calgary Power Company has signed 
agreements with towns along the Calgary-Edmonton branch of the Canadian 
Pacific Railway, and are now engaged on a survey for a transmission line to 
Red Deer upon which it intends to start construction during the coming spring. 
Inspections of the new transmission lines by officials of this service were made 
during the summer of 1927 but owing to weather conditions it was not possible 
to complete the work and a portion still remains to be inspected. Difficulties 
arose over the purchase of right of way on part of the line along the Macleod 
branch and several special investigations had to be made by officers of the 
service before the trouble was finally adjusted. 

At Calgary the consumption of power during 1927 was much greater than 
in 1926 and with the new load in the southern portion of the province, the peak 
demand taxed the hydro-power plants of the Calgary Power Company at Seebe 
to the limit during periods of low flow in the Bow river. By using the city of 
Calgary steam plant and feeding back power from the Lethbridge steam plant, 
it was possible to carry the load. Careful study of the most efficient use of the 
available water supply through the plants at Seebe has aided in increasing the 
output of these plants during the winter. 
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The investigation of absorption losses in lake Newell reservoir of the 
Eastern Section of the Canadian Pacific Railway Company’s irrigation system, 
which was started in 1920, was concluded in 1925, and a compilation report of 
this investigation was completed during the year. 

During May the investigation of snow conditions in the Upper St. Mary 
River basin was again carried out jointly with the District Engineer of the 
Montana Division of the United States Geological Survey. For six consecutive 
years this survey has now been made and some very interesting data upon 
which to base the probable seasonal run-off of the St. Mary river is being 
compiled. 

On the Lethbridge Northern irrigation district canal two separate investi- 
gations which have been carried on since 1925 were continued in 1927. The 
first covers In a comprehensive manner a study of the canal carriage losses from 
the canal headgates to a point 24 miles north of the Oldman flume. This study 
has proved to be most valuable to the district officials as well as other parties 
interested in canal carriage losses. The second study covers the losses in Keho 
Lake reservoir. Progress reports for each study have been submitted. 

During the year 5 new joint international gauging stations were estab- 
lished and 3 other stations, of which records had been secured for some time 
past by this survey, were made joint international. 

Owing to the unusually wet season coupled with the lack of irrigation, the 
Battle Creek return flow investigation was rendered impossible during 1927, It 
is intended to carry forward this study during 1928. 

During the fiscal year requests for information on regular gauging stations 
were received and supplied for 81 stations. Also in addition many miscellaneous 
requests for data such as temperatures, precipitation, water levels, etc., were 
given. No flood warning despatches were necessary as dangerous stream stages 
were comparatively few; daily press information during high water was, how- 
ever, supplied. 

Hydrometric data prepared by this service was used in connection with 
operation by the Eastern and Western Sections of the Canadian Pacific Rail- 
way Company’s irrigation system, the Alberta Railway and Irrigation Com- 
pany, the Lethbridge Northern irrigation system, the Canada Land and Irriga- 
tion Company system, the New West irrigation system, the Taber irrigation 
system, and the Calgary Power Company. 


DISTRICT OF MANITOBA 
C. H, Attwood, District Chief Engineer 


During the fiscal vear ended March 31, 1928, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in Manitoba and adjacent districts have been continued. 

The scope of the work covered by this district organization comprises the 
hydrometric, power, storage and reclamation investigatory work in Manitoba 
and the Churchill river section of northeastern Saskatchewan, and also the 
hydrometric work in that portion of western Ontario inclusive of and lying to 
the west of the Nipigon river. | 


ORGANIZATION 


_ The local organization of the Dominion Water Power and Reclamation Ser- 
vice, headquartered in the Commercial Building, Winnipeg, was organized in 
1912 and the work then instituted has been carried on and extended from time 
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to time. The duties of the engineers and the hydrometric recorders consist of 
both field and office work, including surveys, investigations, inspection and 
supervision of construction, ‘and the preparation of the data collected in report 
form, for submission to the head office. 


Co-OPERATION 


The organization works in co-operation with several departments of the 
federal Government and with the Power Commission and Reclamation Service 
of Manitoba. 

HyYDROMETRIC SURVEY 


During the past year 109 regular and 16 miscellaneous stations have been 
maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson, lake Winnipeg, Winnipeg river, lake of the Woods, Rainy lake and 
English, Red, Assiniboine, Dauphin and Saskatchewan rivers. 

Of the above regular stations there were maintained for power and storage 
61 all-year, 5 during open water and 6 miscellaneous; for drainage and reclama- 
tion throughout the year 9 regular, 24 during open water and 14 miscellaneous. 
Five regular all-year stations, together with 5 open water were maintained for 
flood study. On international streams 14 all-year and 8 open water hececy 
stations were maintained, together with 6 miscellaneous. For water supply 4 
regular stations were maintained during open water and for statistical purposes 
5 all-year stations, while for meteorological purposes 11 stations were main- 
tained continuously. In the above classification a number of stations have 
been maintained for more than one purpose. 

High run-off as compared with the mean for the period of record has pre- 
vailed throughout Manitoba during the year, this was especially noticeable in 
the fall of 1927, when, due to the heavy precipitation, it ran in some cases from 
200 to 300 per cent of the mean. Taking the Red river as typical of the southern 
portion of the province, the run-off was 158 per cent and the precipitation on 
the watershed 113 per cent of the mean for the period of record. The flood 
run-off, however, was only 44 per cent of the previous recorded maximum, 
being 0:592 second-foot per square mile, while the minimum run-off which 
occurred in February, 1928, was 0-017 second-foot per square mile, as compared 
with the maximum for the period of record of 0-003. 

On the Roseau river high stages occurred from early in April to nearly the 
middle of June. Precipitation throughout the Roseau watershed during May 
Was excessive and the river rose to the maximum stage for the period of record. 
From the International Boundary northerly for a distance of fifteen miles the 
low-lying lands on both sides of the river were under water and owing to the 
continued duration of the high water condition considerable hardship was 
oceasioned the farmers in that district. 

In the mid-western section of the province, as exemplified by the Swan 
river the average run-off was 173 per cent of the period of record, and in the 
southwestern section the run-off of the Assiniboine river was 200 per cent of - 
the long-term mean. The flood run-offs were not as high as previous records, 
that on the Swan river being 5-514 second-feet per square mile, or 79 per cent 
of the previous maximum, and on the Assiniboine river 0°303 second-foot per 
square mile or 84 per cent of the previously recorded maximum. The minimum 
run-off for the year on the Swan river occurred in February with 0-007 second- 
foot, and on the Assiniboine river in March with 0.006 second-foot per square 
mile. The minimum recorded for the period of record on these streams were 
0:0 and 0-001 second-foot per square mile, respectively. 

The precipitation on the Swan river watershed for the year was 101 per 
cent and on the Assiniboine watershed 95 per cent of the mean. 

On the Assiniboine river during May, 1927, flooding occurred although the 
stages reached at the peak was considerably below those recorded in 1916 and 
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1923. The wide valley of the Assiniboine in Brandon was flooded and numerous 
houses located on the flats were inundated to the first floor. Although flooding 
occurred along the river above Brandon, no particular damage was occasioned. 
From Portage la Prairie easterly to Pigeon lake the river overflowed its banks 
and an extensive area was under water for some time as were also certain 
sections of the provnicial highway. 

In that section of Ontario drained by the Winnipeg River flood, conditions 
occurred exceeding any previously recorded. As exemplified by the English river 
the run-off was 159 per cent of the mean with a maximum of 2-048 second-feet 
per square mile, the highest recorded, the former maximum being 2-400 second- 
feet per square mile. The minimum run-off for the year was 0-446 second-foot 
per square mile as compared with 0-293, the lowest recorded. The precipitation 
on the watershed of the English river, which is representative of that of the 
Winnipeg river, was 79 per cent of the mean. 

On the English river at Har falls the maximum discharge was 21,500 
second-feet, occurring in July, while above Deer falls, near the mouth of the 
river, a discharge of 39,500 second-feet was recorded. On the Winnipeg river 
maximum discharges for the period of record were experienced, a flow of 55,000 
second-feet being recorded at Minaki, which is above the junction of the English 
river, early in June, while in July, at Slave Falls on the Main river, the discharge 
reached a maximum of 86,600 second-feet. High stages prevailed during the 
months of May, June, July and August. 

On the lake of the Woods the inflow reached record proportions and although 
the outflow was increased to above 53,000 second-feet the elevation of the lake 
rose to 1062:9 in May 1927. The greatly increased outflow had the effect of 
reducing the heads of the power plants at the outlets very considerably and 
also created flooding along the river with material damage to cultivated tracts, 
private homes, and to the docks and camps of summer campers. Normal con- 
ditions were restored in November and the level of the lake has remained prac- 
tically stationary during the winter months. In January, 1928, the outflow 
from the lake was increased to an average of 14,500 c.f.s., and between March 
24 and 30 the outflow was further increased to an average of 18,000 c.f.s. 

An analysis of the run-off conditions of the year, as represented by the 
rivers mentioned above, which are taken as typical in the district, is given in 
the accompanying graph. 


PLATE 4 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
MANITOBA 
FOR YEAR 1927-28 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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SPECIAL INVESTIGATIONS 
UPPER RAINY BOUNDARY WATERS 


The field investigatory work necessary for the proper consideration of the 
reference in respect to the Rainy and the Upper Boundary lakes, now before 
the International Joint Commission, was completed during the past season. 
The survey party, consisting of 15 men, was in the field from the middle of 
May until early in October and the work covered Namakan, Kabetogama, Sand 
Point, Crane, Little Vermilion lakes and also Loon river. The surveys were 
limited to completing and amplifying the work previously done by the 
International Boundary Survey and consisted of securing the information neces- 
sary to delimit the contours between the shore line and elevation 1130 along 
these lakes. The field work was greatly facilitated by the use of vertical aerial 
photographs, taken from a height of 10,000 feet by the Royal Canadian Air 
Force, and covering the whole of the area involved. Prints of these photo- 
eraphs were used directly as field sheets for the deliniation of the topography, 
and the assembling and co-ordination of the information so obtained, for the 
preparation of the final plans, was done by methods developed by the Topo- 
graphical Surveys Branch. The use of the aerial photographs for this survey 
resulted in a considerable saving of the time required for the field work, and, 
in addition, gave a greater accuracy in details than would be obtained by 
ordinary methods. A further advantage of the photographs is that they supply 
much information as to the character of the country both within and beyond 
the limits of the actual survey. 

Very good progress has been made with the preparation of the plans and 
with the completion of data necessary for the reference to the International 
Joint Comission. 

Work of a similar nature has been in progress during the year, by the 
United States Army Engineers, covering the upper reach of the Upper Boundary 
waters. This work has been under the direction of the District Engineer at 
Duluth and close co-operation has been maintained between the Canadian and 
United States engineers in charge of this work. 


LAKE OF THE WOODS FLOWAGE EASEMENTS 


To carry out terms of Article 8 of the Convention and Protocol between 
Canada and the United States for regulaitng the lake of the Woods, signed in 
July, 1925, the District Engineer, United States Army Engineers, at Duluth, 
early in 1927 placed an engineering staff at Warroad for the purpose of gather- 
ing data incidental to the obtaining of flowage easements up to elevation 1064 
on the lands bordering the lake of the Woods in Minnesota. In all about 480 
claims were investigated and recommendations made as to the price to be paid 
for the required easements. In only 10 cases were the owners prepared to accept 
the recommended prices, so with the exception of these 10 claims condemna- 
tion proceedings have been instituted in the United States courts to secure the 
required easements. Plans outlining the required protective measures for the 
village of Warroad have been prepared. The District Engineer at Duluth has 
afforded this office every facility for keeping in touch with the progress of this 
work and close co-operation has been maintained. 


MANITOBA DAIRY FARMS LIMITED, WESTERN PROJECT 


In accordance with an agreement entered into between the Minister of the 
Interior and the Manitoba Dairy Farms Limited for the reclamation of certain 
lands situated in townships 4 and 5, range 9, east of the Principal Meridian, the 
company filed the necessary plans showing the works to be constructed and 
were authorized to construct the necessary works. During the year the com- 
pany constructed about nine miles of ditch outlined on their plans. 
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MANITOBA DAIRY FARMS LIMITED, EASTERN PROJECT 


In May the Manitoba Dairy Farms Limited made application to the Min- 
ister of the Interior for a lease for reclamation by drainage with the option of 
purchasing at a later date, the vacant and available Dominion lands situated 
approximately in Townships 1 to 11, Ranges 9 to 17, east of the Principal 
Meridian. Investigations were made thereafter by engineers of the depart- 
ment throughout portions of this extensive area for the purpose of determining 
the most feasible method of securing such data as would be necessary to deter- 
mine the feasibility or otherwise of the project. In consequence, in December 
a field survey was organized by the Topographical Surveys Branch in co-opera- 
tion with the Dominion Water Power and Reclamation Service. The field party, 
in charge of G. J. Lonergan, D.L.S., completed their field investigations about 
March 1. To determine the timber resources of the area covered in the applica- 
tion, timber cruisers, attached to the staff of the Crown Timber Agency at 
Winnipeg, made a survey of the area during the winter months. 


CO-OPERATION WITH DEPARTMENT OF INDIAN AFFAIRS 


In August a survey was made of certain marsh areas in Peguis Indian Reserve 
No. 1-B for the purpose of ascertaining the feasibility and the probable cost of 
reclaiming these areas. As a result of the survey a proposed plan for improve- 
ment of drainage conditions was prepared, together with estimated cost of the 
same. : 

In October an inspection was made of the water-supply system of the Indian 
School at Sturgeon Landing. A report was prepared and submitted outlining 
the alterations and extensions recommended to meet the school’s requirements 
for a satisfactory water-supply system. 

In September an inspection was made of the sewerage conditions at the 
Sandy Bay Indian residential school and a report, describing the existing sewerage 
disposal system, and recommendations for improvements to the same, together 
with estimates of the cost of said improvements, was prepared and submitted 
to the Department of Indian Affairs. The repairs and alterations to the system 
as recommended were carried out and completed under supervision from this 
office. 

At the request of the Department of Indian Affairs this office took charge 
of the water-supply system at Sioux Lookout Indian sck9o0l in Ontario and recon- 
structed the intake works and a portion of the water mains. 

At the Fort Alexander Indian school our reports and recommendations for 
the repairs, alterations and additions required for an adequate water-supply 
system having been accepted and approved this office was authorized to proceed 
with the work. A contract was let for the intake works, storage tanks and water 
mains, the old system being replaced where necessary. This work was com- 
pleted early in the year. 


GREAT FALLS 


An extensive construction program was carried on by the Manitoba Power 
Company during the year in connection with their hydro-plant at Great Falls. 
The power-house super-structure was completed, affording covering for Units 
Nos. 4, 5, and 6. Unit No. 4, together with the necessary transformers, high 
tension coils and switching equipment was completed, installed and placed in 
service in March. This unit consists of an 8S. Morgan Smith 200-inch propellor 
type, high-speed vertical turbine with a manufacturer’s rating of 28,000 horse- 
power, direct-connected to a Canadian General Electric 21,000-kv.a. generator 
and exciter. 
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During the summer a ditch was dug to drain certain flooded areas lying 
back of the railway embankment. A contract was awarded to Carter-Halls- 
Aldinger Company for completing the rock-fill section of the dam and work was 
commenced on this contract in January, 1928. This work involves raising the 
rock toe-wall to a sufficient height to prevent the earth-fill from slipping over 
the top and filling in the space between the toe-wall and the main rock-fill dam 
with a mixture of clay, and finally crushed stone, and also the reinforcing of the 
east earth embankment with rock or other satisfactory material. 

During the year the erection of the transmission line from the Great Falls 
plant to the Central Manitoba Mines was completed and power is now being 
supplied to two mining companies in that field. The 110,000-volt transmission 
line from the Great Falls plant to Winnipeg via Selkirk was constructed during 
the year and this line is now in service. 

To meet the increasing power requirements contracts have been let for the 
complete installation of Units Nos. 5 and 6 and preliminary work in connection 
with the installation of these two units is in progress. 


POINT DU BOIS 


In June a contract was let by the city of Winnipeg hydro-electric system 
to Macaw and Macdonald, contractors, to excavate an artificial channel through 
the rocky barrier at Eight Foot falls on the Winnipeg river. The work involved 
the cutting of a channel 150 feet wide to elevation 911 for a distance of about 
410 feet for the purpose of securing better control of tailwater conditions at Point 
du Bois power station. Work was commenced in July and is still in progress; the 
total quantity of rock to be moved was estimated at 25,000 yards. 

Owing to high-water conditions and ice movements in the spring of 1927, 
the steel flashboard structures erected during 1925 on the spillway sections of the 
dam were almost completely wrecked. During the year this demolished structure 
was replaced by building a series of concrete piers on the spillway sections, the 
work being completed in December 1927. 


KEEWATIN POWER COMPANY 


In October the Keewatin Power Company, in accordance with the terms of 
an agreement with the Department in 1924, installed the second stop-log winch 
on the Norman dam. The winch was given a very thorough test and proved 
satisfactory. 


Pie iGT OK ONTARIO 
N. Marr, District Chief Engineer 


ORGANIZATION 


During the fiscal year ended March 31, 1928 the regular stream measure- 
ment and power investigatory work of the Dominion Water Power and Recla- 
mation Service in the Province of Ontario have been carried on. 

This was done in accordance with the terms of a co-operative agreement 
between the Department of the Interior and the Hydro-Electric Power Commis- 
sion of Ontario. 

The work of the Ontario Hydrometric Survey was carried on under the 
supervision of the District Chief Engineer with a head office in Ottawa. The 
greater part of the field work was done by a field staff with an office in North 
Bay, while certain stations in the eastern part of the province an1 15 stations on 
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streams tributary to the Ottawa river in the province of Quebec were, for 
reasons of economy and convenience, handled from the head office at Ottawa. 
The hydrometric investigations in that part of the province west of, and includ- 
ing, the Nipigon river were, as in previous years, under the direction of the 
district office in Winnipeg. 

Co-OPERATION 


In pursuing the field and office investigations the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission of 
Ontario. Particular reference should also be made to the following corporations 
which have given the engineers of the district valuable assistance and infor- 
mation:—the Abitibi Power and Paper Company; the International Nickel 
Company of Canada; the Kaministiquia Power Company; the Mattagami Pulp 
and Paper Company; the Mississippi River Improvement Company; the Pigeon 
River Lumber Company; the Spanish River Pulp and Paper Company; the 
Spruce Falls Company; the Northern Ontario Power Company and the Gatineau 


Power Company. 
HyYDROMETRIC SURVEY 


During the fiscal year ended March 31, 1928, 62 regular stations were 
maintained on rivers and tributaries in the following watersheds: Hudson bay, 
lake Superior, lake Huron, lake St. Clair, lake Erie, lake Ontario and Ottawa 
river. 

Of these, 56 were maintained throughout the year for power purposes, 5 
were maintained throughout the year, and 1 during spring run-off for flood 
study, and 1 on an international power control problem. , 

For the purpose of illustrating the run-off conditions throughout the prov- 
ince, the mean monthly discharge of four typical streams have been computed 
in terms of the mean for the period of record. This variation, month by month, 


is shown by the attached graph (see plate 5). 
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The stations selected are, the Grand river at Galt, the Moira river at Fox- 
boro, the North Maganatawan river at Burk’s falls and the Missinaibi river at 
Mattice. 
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In the southwest portion of the province, as typified by the Grand river, 
precipitation was normal and the run-off 101 per cent of the long-term mean. 
Floed run-off reached a maximum daily discharge of 19-650 second-feet per 
square mile in March, as compared with 22-125 second-feet per square mile, 
the maximum for the period of record. The low run-off which occurred in 
September was at the rate of 0-102 second-foot per square mile as compared 
with 0-036 second-foot per square mile, the lowest so far recorded. 

For the eastern portion of the province the stream selected is the Moira 
river at Foxboro. The precipitation was a little above normal and the run-off 
for the year was 113 per cent of the long-term mean. Flood run-off reached a 
maximum daily discharge of 3:410 second-feet per square mile in April as 
compared with 12,003 second-feet per square mile, the maximum for the period 
of record. The low run-off which occurred in September was at the rate of 
0-169 second-foot per square mile as compared with 0:014, the minimum dis- 
charge so far recorded. 

In the North Bay district the typical stream selected is the North Mag- 
natawan river at Burk’s Falls. The precipitation was less than normal and the 
run-off for the year was 81 per cent of the long-term mean. Flood run-off 
reached a maximum daily discharge of 7-150 second-feet per square mile as 
compared with 23-271 second-feet per square mile, the maximum for the period 
of record. The low run-off which occurred in September was at the rate of 0-262 
second-foot per square mile as compared with 0-008, the minimum discharge so 
far recorded. 

For the northern portion of the province the typical stream selected is the 
Missinaibi river at Mattice. The precipitation was above the average and the 
run-off for the year was 168 per cent of the long-term mean. Flood run-off 
reached a maximum daily discharge of 6-800 second-feet per square mile, as 
compared with 10-235 second-feet per square mile, the maximum for the period 
of record. The low run-off which occurred in March was about 0-150 second- 
foot per square mile. This is only an approximation however, as the gauge 
readings were affected by back-water due to the ice cover on the stream at the 
time. The lowest open water flow occurred in September and was at the rate of 
0-198 second-foot per square mile as compared with 0-047 second-foot per 
square mile, the lowest daily discharge on record. 


SPECIAL INVESTIGATIONS 


During the year the analysis of the water and storage resources of On- 
tario was continued in close co-operation with the provincial authorities. 

On the Niagara river special studies were continued of river slopes, of the 
effect of diversions in governing pool levels and of the discharge of the river 
referred to the Buffalo breakwater gauge. These studies were carried out in 
close co-operation with the investigations being made by the Special Inter- 
national Niagara Board appointed to report to the Governments of Canada and 
the United States upon the matter of the preservation of the scenic beauty of 
Niagara falls. 

On the St. Mary river at Sault Ste. Marie officers of the Ontario staff of 
the Dominion Hydrometric Survey afforded further assistance to the Inter- 
national Lake Superior Control] Board in the re-calibration of the discharge 
through the dam controlling the level of lake Superior. 
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DISTRICT OF QUEBEC 
L. G. Denis, District Chief Engineer 


Work was continued by the Dominion Water Power and Reclamation 
Service in the province of Quebec on basic water-power investigations and 
related matters during the year in conformity with the co-operative agreement 
between the Department of the Interior and the Quebec Streams Commission. 
This comprises the maintenance and operation of a number of hydrometric 
stations throughout the province established to supply reliable data as a sound 
basis for the intelligent development and utilization of Quebee’s vast water- 
power resources. 

ORGANIZATION 


The Quebec work is under the District Chief Engineer whose office is at 
961 Inspector Street, Montreal, close co-operation being maintained with the 
Quebec Streams Commission whose head office is located in the same city. 


(S0-OPERATION 


The investigations are carried on along definite lines in a well balanced 
co-operation with the Quebee Streams Commission, but, in addition to this many 
large corporations and private organizations interested in the information secured, 
supply very generous assistance in co-operating with the service in many of its 
activities. Among the latter organizations may be mentioned the Shawinigan 
Water and Power Company, Duke-Price Power Company, Gatineau. Power 
Company, Southern Canada Power Company, Price Brothers and Company 
Limited, Laurentide Power Company, Quebec Power Company, Ontario Paper 
Company, Lower St. Lawrence Power Company, Henry Atkinson, Ltd. 


HyYDROMETRIC SURVEY 


During the fiscal year ended March 31, 1928, 88 gauging stations were 
maintained on rivers and lakes in the following main watersheds: Ottawa, 5t. 
Maurice, St. Francois, Saguenay, other northern and southern tributaries of the 
Middle and Lower St. Lawrence, Nottaway and Harricana rivers. Of these 
68 are all year discharge record stations, one is operated for discharge records 
during the open season only and 14 are operated all-year for the observation 
of water levels only. Of the total, 8 are for storage regulation, 68 others are 
maintained for power and 7 for both flood and power studies. In addition to 
these miscellaneous measurements were obtained at 19 other points. The slight 
decrease in the number of stations is mainly due to the discontinuation of many 
water-level stations in connection with the Prairies river special investigation. 
As a consequence of very early persistent thaws in March, 1927, the usual spring 
freshets were much diminished and the low precipitation which followed alsc 
contributed to the subnormal run-off during the early summer; higher rainfail 
later on caused slightly increased run-off except in the Eastern Townships where 
it remained noticeably below normal up to November. During the latter month 
two unusual flood periods were recorded, one at the beginning of the month 
which was remarkably intense, but restricted to a small area near the centre 
of the settled portion of the province; the other flood period took place about 
the middle of the month and was felt all over the province but less in the 
northern position; both floods were caused by heavy continuous rains during 
a few days preceding. As a further result of these floods and of a comparatively 
late and not severe winter the run-offs during the latter season were well above 
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normal. During the fiscal year the temperature ruled slightly above the average 
and a compilation from records of seven representative stations distributed over 
the province gave a mean yearly temperature for the year of 37-93 degrees 
against 37:59 degrees for the corresponding average of previous years. 

For the purpose of illustrating the general run-off conditions in Quebec, 
graphs showing the variation from the mean, month by month, for four typical 
stations have been prepared and are attached (see plate 6). The stations selected 
for this province are at Grand’mere for the St. Maurice river, Richmond for the 
St. Francois river, Ste. Rose-Dégéle for the Madawaska river and Amos for the 
Harricana river. 
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On the north side of the middle St. Lawrence, as typified by the St. Maurice 
river, precipitation was above normal but the run-off for the year was 97 per 
cent of the long-term mean, the difference being accounted for by an increased 
accumulation in storage reservoirs in the upper basin. Flood run-off reached a 
maximum daily discharge of 4:3 second-feet per square mile in April as com- 
pared with 10-7 second-feet per square mile, the maximum for the period of 
record. The low run-off which occurred in September was at the rate of 0-84 
second-foot per square mile as compared with 0-20 second-foot per square mile, 
the lowest so far recorded. 

For the southern portion of the province, the typical stream selected is the 
St. Francois river. The precipitation was above the average and the run-off 
110 per cent of the long-term mean. Flood run-off reached a maximum daily 
discharge of 17-7 second-feet per square mile in November as compared with 
18-1 second-feet per square mile, the maximum for the period of record. The 
low run-off which occurred in August was at the rate of 0.85 second-foot per 
square mile as compared with 0-22 second-foot per square mile, the lowest so 
far recorded. 

For the eastern portion of the province, south of the St. Lawrence, the 
typical stream selected is the Madawaska river. The precipitation was above 
the average and the run-off for the year 134 per cent of the long-term mean. 
Flood run-off reached a maximum daily discharge of 7:7 second-feet per square 
mile in November as compared with 10-8 second-feet per square mile, the max!- 
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mum for the period of record. The low run-off which occurred in April was at 
the rate of 0:33 second-foot per square mile as compared with 0-05 second-foot 
per square mile, the lowest so far recorded. 

For the northern portion of the province, the typical stream selected is the 
Harricana river. The precipitation was above normal and the run-off for the 
year was 116 per cent of the long-term mean. Flood run-off reached a maximum 
daily discharge of 3-4 second-feet per square mile in May as compared with 6:6 
second-feet per square mile, the maximum for the period of record. The low 
run-off which occurred in March was at the rate of approximately 0-50 second- 
foot per square mile as compared with 0:14 second-foot per square mile, the 
lowest so far recorded. 


SPECIAL INVESTIGATIONS 


Special efforts were made throughout the year in obtaining from all possible 
sources further up-to-date information on developed and undeveloped water- 
power of the province; this information was classified and summarized for ready 
reference and as all surveyed or explored rivers of the province are now fairly 
well covered it is most useful in supplying available reliable data in answer 
to numerous requests for information required for preliminary studies in power 
development and industrial expansion. This material also forms part of the 
basis of the Water-Power Resources Inventory, including the preparation of 
power river synopses. 

Less time was spent on the special water level and flow investigation of 
Prairies river as the actual start made during the year on the construction of 
this project indicated that the object of our investigation had been reached in 
making available sufficient information to elucidate various aspects which had 
to do with the development of this power site. The investigation has now 
merged into our regular hydrometric work. 

The exhaustive list of Quebec water-powers compiled by this service in 
co-operation with and submitted to the Quebec Streams Commission last year 
was brought up to date; this work has just been completed and it is expected 
that it will be published by the Quebec Streams Commission in the very near 
future. 


DISTRICT OF THE MARITIME PROVINCES 
K. G. Chisholm, District Chief Engineer 


The activities of the Dominion Water Power and Reclamation Service in 
securing fundamental data relative to water-power resources were continued in 
the Maritime Provinces during the fiscal year ended March 31, 1928. 

Information obtained since the activities of the service were extended into 
the Maritime Provinces has been the basis of the marked activity in water-power 
development during the past eight years. Although there are probably a greater 
number of small water-driven mills such as saw-mills, grist-mills and carding 
mills in the Maritime Provinces than in any one of the other provinces in 
Canada, it is only since 1920 that there has been any considerable progress in 
the construction of modern and efficient hydro-electric generating stations. For- 
merly in the total absence of any systematic run-off data it was generally 
believed that, with the exception of one site at Grand Falls on the St. John 
river, the Maritime Provinces did not possess important water-powers. 

The investigations and surveys of the Dominion Water Power and Reclama- 
tion Service, begun in 1915, giving accurate preliminary data on many sites and 
demonstrated by stream-flow records that the run-off greatly exceeded previous 
estimates showed beyond a doubt that the water-power resources were of very 
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considerable importance. Public interest was aroused which soon led to active 
development and power commissions were formed in Nova Scotia and New 
Brunswick, 

Since 1920 entirely new plants with a total capacity of 52,844 horse-power 
have been constructed. Additions to older plants to the extent of 4,560 horse- 
power have been made. Two plants totalling 84,300 horse-power are under con- 
struction, of which 80,000 horse-power will be at Grand Falls. Several important 
developments in both Nova Scotia and New Brunswick are actively projected 
for the near future, which will, when completed, add 50,000 horse-power to the 
water-power installation of these provinces. 


ORGANIZATION 


The work of the Dominion Water Power and Reclamation Service in this 
district follows along the lines of the agreements of 1919 between the Depart- 
ment of the Interior and the Governments of Nova Scotia, New Brunswick and 
Prince Edward Island. The most important activity is the systematic acquire- 
ment of run-off data which is being done by the standard methods of the service. 
This work is fundamentally important as it provides the indispensable basic 
data without which estimates of water supply and power are impossible. 

Secondary to this important work are investigatory surveys of power and 
storage whereby the more easily obtainable physical data are made available to 
the public. This work in general follows the trend of development and more 
often than not is undertaken at the special request of governmental, municipal 
or private interests projecting actual construction. 

For the three Maritime Provinces a single district office is maintained at 
193 Hollis street, Halifax. 

Full co-operation is maintained with the provincial governments, particu- 
larly with the Nova Scotia Power Commission and the New Brunswick Electric 
Power Commission which are actively engaged in the development and distri- 
bution of hydro-electric power. The Nova Scotia Power Commission possess 
generating stations at St. Margaret Bay, Sheet Harbour and Mahone with a 
total capacity of 28,440 horse-power, and the New Brunswick Electric Power 
Commission generate 11,100 horse-power on the Musquash river. Both organi- 
zations are planning further development. The Dominion Water Power and 
Reclamation Service has been closely connected with all the commission’s activi- 
ties and. has rendered material assistance by supplying the fundamental stream- 
flow data and the preliminary power reports on which their projects were based, 
by active assistance in the more detailed surveys preceding construction and in 
certain matters dealing with design. 

The Service has also co-operated with private corporations, notably in such 
cases as the Bathurst Company, Limited, and the Avon River Power Company 
in- important hydro-electric. developments. Municipal undertakings, of which 
there, are a considerable number, especially in Nova Scotia, have been assisted 
in a similar manner. 


HypromMetric SuRVEY 


Stream gauging was under way at:33 regular gauging stations, 20 in Nova 
Scotia, 10 in. New Brunswick; and 3 in Prince Edward Island. By a careful 
selection of stations practically -all of) these produce records ‘of first class 
accuracy: Some of them ‘have been maintained since the first extension of the 
Dominion, Water Power’ and Reclamation: Service! activities into this district: 
With the exception of two rivers in Nova Scotia and two in New Brunswick on 
which records ;are obtained’ for general statistical purposes, all ofthe gauging 
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stations are on important power streams. They are also strategically located so 
that records are of value in arriving at estimates, not only on the streams gauged, 
but also on others in territory adjoining them. In Prince Edward Island where 
there are no large power sites, poor control and excessive variation from the oper- 
ation of numerous mills makes it extremely difficult to obtain accurate records. 
Gauging stations are maintained on three representative streams to give at least 
some indication of the run-off characteristics of the island. 

Three new gauging stations were established during the year. One of which 
is at Scotsville at the outlet of lake Ainslie on the southwest Margaree river. 
The main station on this river, situated at the most advantageous site, is several 
miles below the lake, but, in connection with power studies now being carried on 
by the Nova Scotia Power Commission, it is desired to ascertain the outflow 
of the lake itself and for this purpose the Scotsville station was established early 
in December at the request of the commission. It will be maintained for about 
one year, or until a satisfactory comparison can be deduced of the run-off at 
both gauges by means of which the records at the permanent station can be used 
for computing the outflow from lake Ainslie since 1919. 

By request of the New Brunswick Electric Power Commission a station 
which it is proposed to maintain for a year or two was installed on the Petitco- 
diac river between Salisbury and river Glade. 

The matter of obtaining run-off records of the Liverpool river in Nova 
Scotia has been under consideration for some time. A station established below 
lake Rosignol in 1917 was discontinued in 1920 because of interference from 
regulation on lake Rosignol and the difficulty of securing measurements. During 
the present year this station was re-established. Daily gauge readings were 
begun at the new gauge below the dam and also at a gauge in the lake. From 
the records obtained at these two gauges the natural run-off for weekly or ten- 
day periods will be deduced and will be of value in the study of the power 
available from this river. In order to facilitate the making of stream measure- 
ments a cable and car were erected during the month of October. 

The year has been one of high run-off throughout the Maritime Provinces. 
Following a winter of generally subnormal snowfall the spring run-off in 1927 was 
less than usual except in northern New Brunswick where the usual winter condi- 
tions had prevailed. . The summer and fall months of 1927 were very rainy and 
the winter 1927-28 unusually mild and open so that for the nine-month period, 
June to February, monthly mean run-off figures were consistently above the 
average. Although in the month of March the run-off was again low as a result 
of the mild winter and very light snowfall, nevertheless, the long periods of 
high-water during the summer, fall and winter months combined to give yearly 
averages everywhere in excess of the long-term means. 

On August 24 a torrential rain occurred which centred in the Annapolis 
Valley district of Nova Scotia and extended from central Nova Scotia to 
southern New Brunswick. At Annapolis Royal near the storm centre 5-65 inches 
fell in less than one day, of which 2-4 inches fell between five o’clock and eight 
o’clock in the evening. Heavy damage was done to crops, highways, small 
bridges and culverts. 

Snow cover was exceedingly light in most parts of Nova Scotia and New 
Brunswick although in certain districts such as Cape Breton and the Upper Saint 
John Valley more normal conditions prevailed. In southern New Brunswick 
little snow fell after the thaw of January 25. Here and over the major portion 
of Nova Scotia the roads were open for motor traffic during the greater part of 
the winter. 

For the purpose of illustrating the general run-off conditions in the Maritime 
Provinces graphs showing the variations from the mean, month by month, for 
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{wo typical stations in each province are given on Plate 7. The stations selected 
are the Lepreau and Miramichi in southern and northern New Brunswick respec- 
tively, the Medway river for western Nova Scotia, and the St. Mary river for 
eastern Nova Scotia. 


In northern New Brunswick as typified by the Miramichi river the run-off 
was 127 per cent of the long-term mean. Flood run-off reached a maximum of 
20-0 second-feet per square mile on April 24 as compared with 52-5 second-feet 
per square mile, the maximum for the period of record. The low run-off which 
occurred in March was at the rate of 5-2 second-feet per square mile as compared 
with 0-17 second-foot per square mile, the lowest so far recorded. 


Prati ce 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
THE MARITIME PROVINCES 
FOR YEAR 1927-28 
RUNCFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
MIRAMICHI RIVER LE PREAU RIVER MEDWAY RIVER St MARY RIVER 
At Blackville At Le Preau At Charleston _At Stillwater 

Drainage Area 1907 Sq.Miles Drainage Area 90 SqMiles Drainage Area S60 SqMiles Drainage Area 523 Sq.Miles 
Period of Record 9 Years Period of Record 10 Years Period of Record |2 Years Period of Record 12 Years 
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For southern New Brunswick the typical stream selected is the Lepreau 
river. The run-off for the year was 125 per cent of the long-term mean. Flood 
discharge reached a maximum of 26.8 second-feet per square mile in December 
as compared with 167 second-feet per square mile in the disastrous flood of Apri! 
30, 19238. The low run-off for the year of 0°76 second-foot per square mile 
occurred on several days in June, July, August, September and October, whereas 
an absolute minimum of 0:03 second-foot per square mile was recorded in 1921 
and again in 1923. 

On the Medway, which is selected as typical for western Nova Scotia, the 
run-off was 103 per cent of the long-term mean. Flood run-off reached a maxi- 
mum of 6-1 second-feet per square mile as compared with 14:5 second-feet 
per square mile in March 1920. The low run-off which occurred in July was at 
the rate of 1-2 second-feet per square mile as compared with 0-04 second-foot 
per square mile in 1921, the lowest during thirteen years of observation. 

In the eastern part of Nova Scotia the precipitation was above normal. 
amounting to 61-79 inches a the Stillwater gauge on the St. Mary river where 
the run-off for the year was 127 per cent of the long-term mean. The highest 
flow of 31-4 second-feet bse square mile occurred on October 20, as compared 
with a flood of 41-0 second-feet per square mile on April 1, 1925. The low run- 
off occurred in September and was at the rate of 0-45 second- foot per square 
mile. The minimum for the period of records, thirteen years in duration. was 
0-04 second-foot per square mile and occurred in September, 1921. 
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SPECIAL INVESTIGATIONS 


A considerable number of special investigations were undertaken during 
the fiscal year, principally in connection with hydro- electric developments and 
projects in various parts of the district. The first was on the south branch of 
the Montague river in Prince Edward Island where surveys were carried on in 
April and again in August for the Montague Electric Company on the basis of 
which a small hydro-electric plant, of 160-horsepower capacity was constructed. 

A considerable amount of office work was done in connection with the new 
5,000-horsepower generating station of the Nova Scotia Power Commission at 
St. Margaret Bay. This included the design of the surge tank and studies of 
turbine performance, regulation, water hammer and pipe line gradients. 

In the month of May and again in August, surveys of the McGill and 
Curl Hole storage basins were undertaken for the town of Middleton. The load 
on the municipal plant had grown to the point where added storage capacity 
was required. The service was requested to advise which of two basins would 
be to the economic advantage of the town, to determine the amount of storage 
that would be obtained, with the consequent extent of flooding, and to submit 
data upon which cost estimates could be made and tenders let for construction. 
As a result of this work and the comparative studies following it, the town was 
advised to proceed with construction at the Curl Hole basin; this was done and 
the dams were practically completed at the end of the fiscal year. 

During June the service determined the water losses caused by log driving 
at St. Margaret Bay. The log driving extended over a period of about three 
weeks and during the greater part of this time it was necessary to keep an 
engineer in practically constant attendance at the site of the work. By means 
of repeated measurements and gauge readings at half hourly intervals a fairly 
close check was kept of the losses. This work was undertaken at the request 
of.the.Nova Scotia Power Commission which had made considerable channel 
improvements and had taken. the driving of logs out.of thelumber operaters’ 
hands in order to minimize the very serious losses that had occurred in previous 
years. 

Another special investigation undertaken early in the year was an inspec- 
tion of one of the principal tributaries of the St. John river in the state of Maine. 

In July a power and storage survey. was commenced of the Herbert river 
between Windsor and Halifax. A party was. engaged on this work for three, 
weeks and some further surveying remains to be done next, season, before the 
investigation is completed. Based on the preliminary..data obtained, a tentative. 
report was prepared for the Eastern Trust Company, Halifax, and ‘also for the’ 


O 
Nova Scotia Power Commission at whose direct request the ASR Sa was, 


undertaken. 
mission of the ‘power OMIABLe from the Modustic Rati site on the St. John 
river, the Dominion Water Power and Reclamation Service were tequested LOs 

make an examination of the storage possibilities on’ the Tobique river which 
is one of the most important tributaries of the St. John lying wholly. in Canada, 
In response to that request’'a reconnaissance survey of the.two largest lakes, 

Long lake and Trousers lake, was carried out in September ‘and a report sub- 
mitted ‘to> the commission: aT hese lakes are extremely inaccessible and were. 
reached ‘by an overland journey from’ Ixbow on the’ Tobique river. 

Certain matters ‘pertaining to ‘head’ office ‘activities of the Service” wel! 
attended to; ‘such as‘the’ preparation’ Of data for the annual bulletin ° on the pro- 
gress of water- -power | development, and for the Directory” of Central Electrig’ 
Stations. A great’ many ‘requests for water “power. and run- off data from. Ne 
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IRRIGATION 


J. S. Tempest, Commissioner of Irrigation 


Stormy weather delayed field operations in Alberta and Saskatchewan until 
early in May, but favourable conditions which followed produced heavy growth 
with every prospect of an abundant crop. This prospect was not entirely 
realized, however, for an early snowfall accompanied by low temperatures re- 
sulted in loss of crop in certain areas. This unfavourable weather, which pre- 
vailed throughout September, recurred with greater severity in November and 
caused the abandonment of all harvesting and threshing operations. In one 
irrigation district, in fact, about 60 per cent of the grain crop was still in stook 
at the end of February. 

The well distributed and ample rainfall during the growing season greatly 
reduced irrigation requirements and the use of water was largely confined to 
domestic and stock watering purposes, although there was some irrigation of hay 
crops. These conditions enabled the operating staffs to carry out much main- 
tenance and replacement work, and to clear noxious weeds from canal rights 
of way. 

The heavy May rainfall greatly reduced the demand for surveys of farm 
ditches and, although the policy of aiding and advising irrigators was continued, 
many of the ditches, which had been surveyed in anticipation of a dry period 
during the growing season, were not constructed. 

In the longer established irrigation districts where soil moisture conditions 
have become critical, owing to the rise of the water table consequent upon the 
constant application of water, many farmers requested information and advice 
as to the water requirements of their crops. In such cases soil moisture tests 
were made and the condition of the soil in the root feeding zones of the crops 
was determined. 

The importance of seepage and alkali problems which have been under 
investigation for several seasons is emphasized by the fact that urgent requests 
have been received for advice and co-operation. This work together with the 
classification of irrigable lands was continued throughout the season. | 

The ten-year period of investigation of the “Duty of Water” was com- 
pleted with the close of the season. Results obtained over this period will in 
due course be co-ordinated and compiled in such manner as to be readily 
accessible and available to those interested in the problems connected with the 
duty of water and the water requirements of various crops, soil conditions and 
rotations. 

The area devoted to sugar beets continues to increase. But for the unfavour- 
able weather during the harvest period, a record crop would have been 
harvested. The guaranteed price per ton at the Raymond factory in 1927 was 
$1.25 higher than in 1925. It is also interesting to note that the percentage 
of sugar in the beets delivered has increased in the same period by some 3:46 
per cent. 

WatreR ADMINISTRATION 


During the calendar year 1927, 51 applications were filed for the use of 
water under the Irrigation Act, and 63 licences were issued. 
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At the end of the year there were 1,044 water licences in good standing, 22 
temporary permits, 223 authorizations and 202 projects under investigation, 
excluding ice permits which are issued annually. 

In addition to the major irrigation projects in Alberta operated by irri- 
gation districts and companies, the irrigable areas on privately owned projects, 
either licensed or authorized, are as follows:— 


Acres 

Alberta ovis eee <a eee ae ee eG 
Saskatchewan vba. (er 28. Gee a ee aOR 
LOTR el ke tee eee ee ene ee me Oye} 


Many of these projects are incompletely developed and further progress is 
likely to be slow until land values increase but the acquisition of water rights is 
a necessary protection for future years and is often associated with excellent 
results in individual cases. | 


Evaporation.—A preliminary compilation of evaporation data for the two 
provinces has been made for the purpose of facilitating administration and it 
appears that the normal annual evaporation from a free water surface varies 
from 20 inches in the north to 45 inches in the south, according to location. The 
yearly variation is hable to be plus or minus 20 per cent and when applying 
experimental results to large reservoirs it is necessary to allow for the seasonal 
effect of depth and operation on the temperature of the water. Considerable 
local information has already been collected and further research is in progress. 


Crop Results—A study of statistical and experimental data suggests that 
the efficiency of crop growth is greatest when the moisture available and used 
bears a certain relation to the evaporation from a free water surface. ‘The 
actual ratio is affected by the kind of crop as well as the physical and fertility 
conditions of the soil, but it is possible to determine the crop to be expected 
under variable climatic conditions for an average soil. 

The economic value of any irrigation project depends on the improvement 
in crops under irrigation as compared with those grown under natural condi- 
tions and the method now being elaborated will assist in estimating the normal 
crop to be expected with and without supplementary moisture. The economic 
duty of water varies considerably in different sections of the territory covered 
and is very largely influenced by evaporation as well as by precipitation. 


Weed Growth in Streams.—A general increase of precipitation has resulted 
in complaints of hay lands being flooded in various districts and where these 
are associated with lakes having flat outlet channels it is difficult to suggest 
remedial measures at moderate cost. The problem is complicated by the growth 
of aquatic weeds in the outlet river channels obstructing the flow and extend- 
ing the period of flood. Special study is being given to the conditions with 
respect to water temperature and stream velocity under which weed growth 
is possible. 


INSPECTION WORK 


The usual routine field work in connection with the administration of the 
Irrigation Act, consisting of the investigation of new applications which involve 
the making of surveys and the preparation of plans, and the inspection of 
operating projects was continued throughout the season in conjunction with 
canal and stream measurements and the study of losses in canals and reser- 
voirs. The following is a summary of work carried out in each district:— 
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District Gauging | Inspections} Surveys Gaugings 
stations 
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No ay AM Oya ee SP oy OO ae a ee 18 54 10 136 
ETS O Gey Sep a eee Ee) ee Re PRRs Bt oa | 265 298 70 1,937 


Abnormal rainfall conditions obtained throughout the field season over 
the greater portion of the two provinces. As a direct outcome of these con- 
ditions very little actual irrigation was practised and fewer new applications 
for water rights were filed. A number of complaints were investigated arising 
from abnormal flooding conditions. In most cases it was found these were 
attributable to the wet season. 


Watermasters—The watermaster warrants issued in 1926 remained in 
force this year. These were six in number, one for the engineer in charge of 
each of the six inspection districts in Alberta and Saskatchewan which extend 
down to the international boundary, viz: Macleod, Cardston, Lethbridge and 
Medicine Hat districts in Alberta; Boundary and south Saskatchewan dis- 
tricts in Saskatchewan. The complaints received in the territory covered by 
the watermasters were the outcome of excessive flooding conditions. As a result 
of the plentiful rainfall during the spring and throughout the greater part of 
the growing season very little water was used for irrigation purposes, conse- 
quently complaints as to illegal diversion of water were not in evidence. 


Domestic Water Supplies—An adequate supply of water for domestic 
and stock-watering purposes is of great importance to settlers and becomes a 
very vital matter in the semi-arid region of southern Alberta and southern 
Saskatchewan and in certain portions of the Peace River district. Very few 
perennial streams exist in these localities and there are vast areas whose 
drainage is carried by water-courses, creeks and rivers having only a periodic 
flow, but by the expenditure of some labour and very little actual cash the 
settlers can in many cases provide water supplies lasting the entire year by 
constructing earth dams. 

The problem is becoming of greater importance as settlement increases 
for, although many of these domestic water supplies have been legalized, there 
are a large number constructed without authority. It has been, and still 
remains the policy of the department when unauthorized works of this kind 
are noticed to advise the owners of the procedure necessary to legalize such 
works in accordance with the Irrigation Act. Increased settlement of the 
eountry will impose greater demands on the available water supply and it seems 
only a question of time when the Irrigation Act will have to be more strictly 
enforeéd in this respect. The inspecting engineers are available at all times 
to aid settlers in planning, constructing and maintaining their works. 


MUNICIPAL WATER CONSUMPTION DATA 


These data have been collected for a number of years and the records 
compiled therefrom are submitted in the tables appended. The department is 
indebted to the various towns and cities for their co-operation in furnishing 
the monthly records. 
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Cities and Towns in the Province of Alberta—Record of Daily Water Consump- 


tion n Imperial Gallons for the year 1927 


Athabaska—Population 450 Bassano—Population 1,000 
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Cities and Towns in the Province of Alberta—Record of Average Daily Water 
Consumption in Imperial Gallons for years 1915-1927 (inclusive) 
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SUS eer Nr oll cc ceves eB iel| Rote ere tas ante er alliatexe Sere a Mies ESF crea | meee rete Te Petre Tore Nl Saas eves cn. css oh ome detarctetateporctes|; lapela teers ellierarst«-enaronsete 
O23 Mer ee eee lh eretcercs| orem ainicle sett stksiet sitios epee IWDCR the ce aes ote 4 ace ane al (soos INORG oN Eullosusnoceellasdaponosr 
LOPE oy dered oro sl PARRA otic Recor ony coeeeneea RoE eraseeiOG EL 7S MM ser tellireietereera nel (cto ese ees tie Eevee eee mickeperee iewra nena ontlials eye eialeveuel 
GAS renee tears -i| 4 cece oth ol ialaiete etace Ate a ell oa ewievavon dees TEASSUOS Iles eects Ee cal eles er Sica | lace ee ea Ve cee (Ce Sac rren |i aver te 
TPA. Schecter ne eee ee LAs oA Gime eee Ist cee en e creer r eete eaten es enti oke re oie ecerater aie | atoms eyo: eaes| (slertie(ake, cueters 
OP Hoodoo ocel llNesoe oleae rita catoctens come iciorema mires oe THRACE Nan 4 se oS oialle gore geal ei Rena Pee eck AS Ne al i ge MSA Se A 
Medicine Hat Redeliff 
Ms aaa ae 181-0 28-0 15-0 PPL TGs Si lesesictn oe 31-1 628) Cee ee CHEE Mi ceo op esone 
NO UG pete cll sealers esters licteccie si cketese ceil ae eo DACP dle sere aceee 36-8 22-1 1-0 BIOS Won ooodncos 
OL Perera sertere ctr. lsat s inells cube ieee DAs dl leamem ase 42-5 Og. tl sanepoce ce G2 Siler 
IRONS os dn aonal | ob carelmcts nal ieelo Serer eetor aomiene IMO! Wsaeopsn oe 66-4 DD allo earn SBS learmueerere 
MO LOR erste ecctes oie brace cate cee sisal Gee Boas aU ererorcca syeve.sis 79-1 BIOs tl levee eB a OD Sih Ia atscs ereroeeens 
OU cea pes tot ClIOGe 6 ao Be cell toe aor ae Eco QO Gs Sealine exerts 67-9 DAD WKS a easlon ss SAO Ilse eee 
IDAs 25 yet bin eer Ge Sa el eres oe ene eee ones. TWATOEY anemia 65-7 9-6 0°5 High Nisew Sadako 
O22 iene SeeePAl sree a cesretavexe oi) Saket ¢ ovstedliciatehe-s. cameye TS: Oise: cate coxetese 97-9 Lisi Bl erate coor vere WOOO) Ws ouasaas oc 
O23 Ree Mercier occ ney wn | Sem mre tilly eer cee ee 21S aaa ences 82-9 SHEN C Snes Carts ore OHIO Min ono cep S 
LO 2S eee SP. are Rte cts | neti aeN ae «ots aemonene DD De OTe VA celerch eer: 136-6 Sede len eee IPSC ths Sen dadoos 
D2 DRE ar en erat ero ete. | Mee aes are ntl cryete cee Wey alee lo ce Sellars aoe no ae Grmeey eo remeR anon 143/49 nse neeree 
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TPA COAG ois Gecllteeors Gc enn veto Saeed ereomeesces oo OG bess Olam | eeoeeeetee cseres lteter cseyex cee ave | (el evsyovessrayece- cs Wourenot tuevei kane nMOS Ws annocse 
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UUs adic ORT nA CSc e: Se DDA EAS eae Dua eC eer ee aE La Orai ee Me creel ltcseis eenrceyenens 143 Gi, deere as 
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ON cresting See |e ed cue cucsle co ral Ree eae Pe SBC a cos DAT OT Al See ee Aaa eee 2430) Sil ee sore 
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HL) 2 eaeaeese cs ae) | ea nett susee ets tec eA nieve) revavctelbey sila te aver Obeces sheneuc-soetarwiaiba wists CEG w es ilenicina prin noone 2c BPO) ne acin ont ot 
ee sesticinchs ena ron hows BSED oo ho Alan NOOO ORAS oO Oe 6 San ORR tn Pe nll Gen coe ene ere ne Se Ono peer olla coca ge cea ipo o TS Dan oe 
NIP eo so nin alloreantie GERI S oi ours o GRnOl onion DOI oats Ga ttl o OG ee iictd errs Orten (acs Sears ecient (500 creo aed poy a'do oom oc 
(OD en daa BGs Seth Ob Om aca 6 SeeieD ERENT cle ene obec ie Die ear eere ict Ss | Ros sites ecvers 0-2 1832) ieee eee 
TAS) es ese aeichal lin 4 GSE EDO) CORR SIG RSL SERS RCE Onli cae eee oes Os cys bee cesrenanta tered Piataee che ave tene ASEH eM eis Ae OG c 
HOD Once erate || ner eaerenn ne ce Maroc ne CMU crs ccacttenete cepa epnis.cia.a nce Shiadse (ied eens a teeter lea caer. (ied: | |e atehiewerte 
MOO ices dos @eltad op otic bo Aa centen OAR Ce IOEE Sf Ac Eta oe CREE Dc tO ESA se) a ee ici CREO Wl oe seriele a. 
*4 months. +7 months. {Based on 4 months’ records. 
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Cities and Towns in the Province of Saskatchewan—Record of Daily Water Con- 
sumption in Imperial Gallons for the year 1927 


Estevan—Population 2,500 


Moose Jaw—Population 21,000 


Per Per Per Per Per Per Per Per 
Daily Head | Head | Head | Head Daily Head | Head | Head | Head 
Month Average | for do- | for in- for for Unac- | average | for do-| for in- for for Unac- 
for mestic | dustrial] other all counted for mestic | dustrial] other all counted 
the pur- pur- pur- pur- for the pur- pur- pur- pur- for 
month poses | poses | poses | poses month poses | poses | poses | poses 
January..... DOTOUS lh: sete eee tell sestercceee keel nee eke eee PPSIEN ars rock Bors 969, 903 25-1 Deal | Se ee AG: 21 Se ore 
February O25 200 lio. ck eel leis el etereeeaee PAN ete te taes ate 994,607 30°8 INT bee craw 6 47-3 | eee 
Manche 2 Do soo please gate 0 rere et | eee oe Zoli Sees: 1,131,839 36-5 LU Ale cce aees So) Paar io 3 
Aprile ASKATO ly pekel eer nee cer Tea, mei 1, 147,300 37-7 UM eet ates § 54°6| os oe 
WIEN ea géaas AAS GGL os comertte| epee ec Wee uae LEGO |S ee 1,085, 000 35-8 DTC heb aime: & 51-7 | see 
HUNG ae eee O35 2:70 beeen emi emsere etalis hore iaee PANE as onreeisin e 1,092,000 33-6 134s eee 520) ones 
Ji eeiGcooc TSAO Seegen | iees tonereccil|: eee PAE ALS sere aks 1,301, 774 37-7 2405 | ee ese ere 620) eee 
August...... (ODESSA ASA, acne hey earch lam Sate ot Ta 3 cot aoe 1,261,097 39-2 2())=-8|aeuterctnets 60:0||Soeeeee 
September.. GOL COTE ce ee eoer mire haere PX CIN a ae set 1,027,967 27-6 lees aS ac bien 48:9|2.. "ee 
October..... SI 620. nce eects eee ae B20 |p ecw oe 950, 645 25-7 ORIG eres CEM auras 2 - 
November.. toh tna) Wins &s a a aan een ets cyan. BENGE rote accu > 958, 800 24-8 2029 sence CUay Mei wicca 
December... CAD GV Re seals Ts BE a RS itae ease PR CIOP] ie pints! EO 968, 968 28-3 Loe cet. 46-1). once 
Average for 
the year.. OSMLSS seemless PAH) Se racer ttera tie 1,074, 158 31-9 Se eer omcis & Bp Were sss 
Weyburn—Population 4,000 Prince Albert—Population 8,000 
January..... 209,527 SPACE deere dae celleios oa Bots VOL Nea GAee 565, 968 29-4 31-5 0-4 70:7 9-4 
February... 232, 187 HSE 0). | Meee lanes OSs Olen ae 646, 675 30°5 31-5 0-3 80-8 18:5 
March...... 245,166 GIS eRe eee HOB y re Seeder Be 573,939 27-9 25-4 0-3 71-7 18-1 
Aprile). 224,713 5622 |i eee ee HOA. oc ae sie 505, 827 30-4 26-9 1-1 63 +2 4-8 
MMiaiy. sare 235,932 GC) fio oi Ona chea fee Sense oe OOS Oia es 602,519 27-1 26-1 1-7 75°3 20-4 
JUNC earn. 263,329 GHEE SI Sarees | Seer GosSi anes 662, 133 29-1 36-6 2-8 82-8 14-3 
Duly eee 289, 029 U2 3) eS Te eel oe en ee 8 OREM ah Werte.o 2 673 , 045 25-5 34-0 2-3 84-1 22:3 
August...... 318,115 TADS) Meets 2a apes Raptor EOS eee 673,161 27-7 40-1 2-3 84-1 14-0 
September.. 300, 646 OS2IG 7 eee eee TBSP is ean ieee 663,397 28-6 41-4 2-5 82-9 10-4 
October..... 293,955 big eevee alee ar TSX Oso San fe 548, 890 28-6 26-0 2-4 68-6 11-6 
November..| 277,985 69:5). aeeses clone OO Ole eee 546,917 26-7 29-3 1-6 68-4 10-8 
December. . 276,388 GOEL. Aas 7 eet OOeill, oe 551, 245 30-8 30-0 0-4 68-9 7:7 
Average for . 
the year.. 263,914 66: Ol; Sete lp mete GGe(0aewerre 601, 143 28-5 31-6 1-5 75-1 13:5 
North Battleford—Population 5,100 Kamsack—Population *375 
January..... 146, 629 8-9 1:3 4-0 28-7 14-5 114, 845 22-3] 202-4 0-3| 306-3 81-3 
February... 167,911 10-0 0-8 6-2 32-9 15-9 118,811 26-9} 201-2 2-6] 316-8 86-1 
Maren.,.... 182,503 8-6 0-6 4-4 35-8] 22-2 111,042 i fare 175-8 3-6] 296-1 89-5 
April eens 77,361 9-4 0-8 4-3 15-2 0-7 120, 767 24-6] 172:3 0-6] 322- 124-6 
Mayan tone 184, 466 10-8 0-9 5-2 36-2 19-3 120, 619 24-9} 186-2 PEAY | SRA 108-0 
UNG a ee 178, 703 9-9 0-9 4-7 35-0 19-5 113, 057 30-0} 124-2 0-7; 301 146-6 
cular 160,110 9-5 1-0 2-4 31-4 18-5 115, 455 38-4 111-0 0-1] 307- 158-4 
August...... 181, 132 10-8 1-1 3-9 35-5 19-7} 104,968 36-1 103-5 0-8} 279 139-5 
September. . 128,738 16-3 1-2 2-2 25-2 5-5} 110,732 35°5 124-5 0-4) 295 134-9 
October..... 133,529 10-5 0-9 3-9 26-2 10-9 132,223 27-9 197-7 2-3) 352 124-7 
November.. 114,110 12-6 0-9 2-6 22-4 6-3 177,160 28-8] 312-7 0-4) 472 130-5 
December. . 135, 402 11-4 0-8 5-1 26-5 9-2 183 , 752 29-4) 339-9 5-3} 490 115-4 
Average for 
the year.. 149,216 10:7 0-9 4-1 29-2 13-5 126, 953 29:3 187-6 1-6] 388- 120-0 
Regina—Population 37,100 Saskatoon—Population 31,200 
January.....| 2,954,161 72-0 5-4 2-2 Mec onesmere 1,934, 134 t 
February 3,040,411 74°4 4.3 3°2 S10) eee 2,013, 750 28-8 15-4 0-7 63° 18-2 
March...... 3,024, 697 75+1 4-4 2-0 SG a awoaae 1,963,387 
Aprilyee ee. 2,782,143 69-6 3°8 1-6 (5° 0 |e ee 2,195,500 
May 2,799,155 70:1 4-4 0-9 STAN eens 2,428,387 27-5 16-5 1:6 79: 33-6 
JUNC.Ap ee de. 2,994, 793 73°7 5-5 1-5 S0e7il|faaeeee 2,789, 333 
INP G2 cho oak c 2,768, 987 64-0 9-4 1-2 (As Glee 2,722,581 
August...... 3,085,316 68-2 11-8 3:2 BAe oan 2,696, 452 26-1 19-6 6-6 84- 31-9 
September..| 2,918, 127 66-8 10-6 1:3 CRIGTA crete eset 2,457,000 
October.....| 2,973,110 72°8 5-9 1:4 S()2ill | Rae 2,448,710 
November..| 3,098, 113 75°2 6°5 1-8 GRID 6 gis oS mus 2,466, 667 30-5 25-1 1-2 78- 21-8 
December..| 2,984,100 73°3 5-4 1-7 S04 ll nereneets 2,439,355 
Average for 
the year..| 2,951,926 71°3 6°5 1-8 COG | ee eer 2,379, 610 28-2 19-2 2-5 76°3 26-4 


——_-_-————————— eC >: OO eee eee 


*Only 75 consumers or approx. 375 persons supplied. This figure is used in computations although total population is 


about 2,000. 


tIncludes Town of Sutherland. 
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Water Power and Reclamation Service 


Cities and Towns in the Province of Saskatchewan—Record of Average Daily 
Water Consumption in Imperial Gallons for Years 1915-1927 (inclusive) 
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GENERAL River ContTROL 


Due to the abnormal precipitation during the fall of 1926 and spring ot 
1927 most of the streams and lakes in Alberta rose to extremely high stages, 
flooding the lower lying lands and in many cases causing much damage. Field 
investigations were made during 1927-28 in a number of such cases where com- 
plaints were made to the Department. 


Sturgeon River.—Settlers have made complaints for a number of years 
regarding the flooding of the lower lying lands along the Sturgeon river prin- 
cipally in the vicinity of Big lake and lake St. Ann. 

At Alberta Beach, a summer resort on lake St. Ann, the lake ice during thie 
early spring of 1927 was driven on shore by the winds piling up in places to a 
height of ten feet and damaging a number of cottages on low lying lots to the 
north of the beach. At Big lake and other low-lying points along the river large 
areas of hay lands were submerged. 

In an endeavour to find a practical method of lessening the danger of 
flooding and to gain a good general knowledge of the character of the Sturgeon 
river a canoe reconnaissance of some 160 miles of the river between lake St. 
Ann and the Saskatchewan river was made in co-operation with the Dominion 
Public Works Department. The reconnaissance showed that before any com- 
prehensive scheme of river control could be planned it would be necessary to 
make detailed surveys of 40 or 50 miles of the river channel in addition to the 
surveys already made in connection with a proposed drainage scheme for the 
reclamation of lands in Big lake. Since the drainage of Big lake alone, which 
would constitute only a portion of a comprehensive regulation scheme, has been 
estimated to cost at least $220,000, it is evident that to regulate the Sturgeon 
River flow would require a much greater expenditure than the benefits derived 
would justify. 


Bow River.—Several ice jams along the Bow river in the vicinity of Calgary 
during the winter of 1927-28 caused the river to overflow its banks with resultant 
damage to property. 

The worst flood occurred on November 16 when the flood wave caused by 
breaking of an ice-jam passed through the city of Calgary damaging the city 
pump-house and causing a further jam at the Calgary Water Power Company’s 
dam, flooding sections of the Broadview and Westmount districts in Hillhurst. 
The river rose about ten feet, filling many basements and threatening foundations. 

From an investigation made this flood appears to have been caused by slush 
ice and snow which accumulated at a point some distance above Calgary. Near 
Bowness the ice collected forming a jam which gradually grew in size for 
about thirty-six hours and then broke rushing down in a wave and carrying 
along the accumulation of ice cakes from the shores. 

At the Eau Claire Lumber Company’s plant about two million feet of logs 
were carried away by the flood. The canal leading to the Calgary Water Power 
Company’s power-house was completely filled up with ice and a structure 
erected just above the company’s dam for obtaining gravel from the river was 
practically destroyed. 


Cascade River.—An ice-jam occurred on the Cascade river about Decem- 
ber 20 near Anthracite causing flooding on the lower lying lands in this vicinity. 
From an investigation at the time it was found that the jam had formed at 
some distance above the Tunnel Mountain Drive bridge. This is the same point 
where similar trouble occurred in 1922 and again in 1926. The river has a wide 
bed above the point where the trouble occurs and a slow current, but at the 
immediate point where the jam occurs the river rises sufficiently to overflow the 
bank. It was found that nothing could be done to relieve the situation which 
only lasted for a short time and then cleared itself. 


— — - 
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Highwood River—A stretch of some 4 miles of the Highwood river through 
range 29 in the vicinity of the town of High River periodically overflows its 
banks, some of this flow returning to the river through Baker creek which 
parallels the river at this section and a portion finding its way to the Little Bow 
river which heads practically on the bank of the Highwood river in the above 
range. 

Tn the year 1917 a very bad break occurred in the river bank in the 8.E. 4, 
sec. 32, tp. 18, rge. 29, at a sharp bend of the river. This break threatened to 
permanently change the course of the Highwood river into the channel of the 
Little Bow river, thus injuriously affecting water rights granted from the Bow 
river of which the Highwood is an important tributary. 

Suitable work designed to maintain the Highwood river in its proper chan- 
nel were accordingly built by this department. These works successfully with- 
stood subsequent floods until the year 1923. In that year, due to unprecedented 
high water, they were partly washed out but were immediately repaired by 
this department in co-operation with the provincial Public Works Department. 
Since that time other protection works have been constructed by the town of 
High River, assisted by the Dominion and provincial Public Works Depart- 
ments, at a point just above the railway bridge at the town. During the year 
1927-28 the river cut into its banks at two points, one near the power-house in 
the town of High River and the other some 3 miles above the town in sec. 33, 
tp. 18, rge. 29. At the lower point the river is on the point of cutting through 
to an old river channel which circles the park thus threatening to damage a 
portion of the residential and business sections of the town situated on the west 
side of the railway. There is, however, not much danger of the river getting into 
the Little Bow channel at this point. At the upper point the river not only cut 
away a large section of the river bank but overflowed to Baker creek. The 
heavy brush at this location has thus far prevented the overflow from cutting a 
channel but any flood of a few days duration would cut a channel to Baker 
creek when it would be only a matter of time till it again cut through to the 
Little Bow river. 

~ This Department in co-operation with the Dominion and provincial Public 
Works Departments has made,a) number of investigations and surveys of the 


river. at the points threatened and/it)is probable that some joint action will be 
taken. 


Wabamun Lake—Wabamun lake situated on the main line of the Canadian 
National Railways some 40 miles west of Edmonton has for some years been 
used as a pleasure and health resort, mainly by the people of Edmonton and 
along a number of the beaches such as Seba, Fallis, Wabamun and. Kapasawin 


summer cottages have been built, in some cases on the lower lying lots along the 
lake. 


Wabamun Creek-—_At the northeast end of the lake and on the Alexis Indian 
reserve is the natural outlet to the lake, and through a very tortuous channel 
finally°empties into the Saskatchewan river in tp. 51, rge. 3, W. 4th mer. Ata 
point about’ three-quarters of a mile from the outlet this creek makes a bend 
toward the lake and comes within about 100 feet of the shore. 

Some time during the year 1912 one of the settlers whose lands on the lake 
shore were flooded, cut a new channel from the lake across this narrow neck of 
land with the result that the sudden rush of water through the new outlet scoured 
out a large channel and seriously affected the natural water level of the lake. 
Although the artificial outlet was later temporarily filled in-by interested parties 
its existence has been the cause for complaints-by property owners along the 
lake. While it was generally agreed thatosomeirgulating works should be con- 
structed in the artificial outlet various factions! could not ‘agree*upon the ele- 
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vation at which the lake should be maintained. Cottage owners at such points 
as Wabamun where low-water conditions uncovered the unsightly mud flats 
desired a high level, others on the lower lying lots desired a fairly low level, while 
owners of hay lands advocated a lower level still. 

This controversy was brought to a successful conclusion by a representative 
meeting of property owners which agreed on a water level of 2372-1 feet. The 
Dominion Public Works Department undertook to construct regulation works 
provided application was made by one or more of the municipalities affected 
accompanied by an undertaking to assume all responsibility for damage claims. 

The village of Wabamun was authorized by this Department to construct 
the necessary works under the above provisions and the works have since been 
eonstructed at the expense of the Dominion Public Works Department in accord- 
ance with plans approved by this Department. 


Masor [rrRIGATION PROJECTS 


THE CANADIAN PACIFIC RAILWAY COMPANY 


Western Section.—This project diverts water from the Bow river in Sec. 
13, tp. 24, rge. 1, W. Sth mer., just east of the city of Calgary, and has been 
in operation for 20 years. At the close of the year 1927 there were 202,096 
acres held under water agreement as compared with 203,184 acres in 1926, a 
decrease of 1,088 acres. The number of water users was 352 as compared with 
Si 3emel926. 

Water was turned into the system on May 23 and the headgates closed on 
October 1. During the past season’s operations 50,848 acre-feet of water were 
diverted from the Bow river. The highest daily discharge recorded was 738 
on September 23 and the average daily flow for the month of maximum demand 
was 238 cubic feet per second during August. 

During the past season 1,273 acres were actually irrigated, a decrease under 
1926 of some 18,288 acres. The total cropped irrigable area was 203,000 acres 
producing $5,090,100 based on the company’s unit values or representing a per 
acre return of $25. Of the total cropped area on water-right land 150,000 acres 
were in wheat which produced 4,500,000 bushels or at the rate of 30 bushels per 
acre. Other crops on water-right lands included, oats 23,600 acres, barley 5,000 
acres, hay crops 16,300 acres. 

The season was exceptionally favourable for crop growth, the total pre- 
cipitation for the year being 4 inches greater than the average of 13 years. The 
rainfall for May, June and July was well over the average. Electrical storms 
were numerous in June and July and on many occasions were accompanied by 
hail which did considerable damage. The fall weather was wet and cold and 
winter set in early in November, zero weather continuing until the end of the 
year. 

The period free from killing frosts covered 128 days from May 9 to Septem- 
ber 15, or 5 days shorter than in 1926. The total precipitation recorded at the 
Canadian Pacific Railway Company’s operating headquarters at Strathmore for 
the year was 17-78 inches, of which 138-43 inches were received between May 1- 
September 30. | 

A fairly extensive maintenance program was again undertaken during the 
past season and included the following:— 


115 miles of ditches cleared out by mechanical excavators. 
55 miles of ditches cleared out by team work. 

249 timber structures repaired. 
3 concrete structures repaired. 

638 timber structures renewed. 

43 new timber structures. 
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The estimated total yardage moved during the season was 179,200, of which 
92,000 was done by excavator, 50,400 by drag line and 36,800 by team. Of the 
lumber used in renewals approximately 14 per cent was creosoted. 

The live stock situation was very little changed from the previous season. 
Prices for cattle and sheep were a little higher and for hogs slightly lower than 
1926. The cropped area of the project was also increased by the breaking up of 
some 15,400 acres of new land. 


Eastern Section—This project diverts water from the Bow river at the 
Horseshoe Bend dam on the Blackfoot Indian reserve in tp. 21, rge. 19, W. 4th 
mer. and has been in operation for 14 years. At the close of the year 1927, 
69,690 acres were held under water agreement as compared with 84,847 acres in 
1926. The number of water users was 578 as compared with 638 in the pre- 
ceding year. 

Water was turned into the system on May 17 and the headgates closed on 
October 1. During the past season’s operations 213,000 acre-feet of water were 
diverted from the Bow river. The highest daily discharge recorded was 1,050 
on August 20 and the average daily flow for the month of maximum demand was 
1,030 cubic feet per second during August, 

During the past season 7,921 acres were actually irrigated, a decrease under 
1926 of some 66,480 acres. The total cropped irrigable area was 66,640 acres, 
which produced crop values amounting to $1,821,680 based on the company’s 
unit values, or representing a per acre return of $27.30. On the irrigated lands 
the area in wheat was 31,967 acres which produced 904,751 bushels or at the rate 
of 28-3 bushels per acre. Other staple crops grown included—oats 9,025 acres 
yielding 44-3 bushels per acre, barley 4,185 acres yielding 40-2 bushels per acre, 
alfalfa 4,720 acres yielding 1-8 tons per acre. 

The season was on the whole very favourable for crop growth. Exception- 
ally high precipitation and very low evaporation losses were recorded, an unusual! 
condition in this area. The total precipitation recorded at the Canadian Pacific 
Railway Company’s operating headquarters at Brooks for the 12 months was 
20-06 inches. The seasonal precipitation in inches as recorded at the Dominion 
Experimental Station 2 miles west of Brooks is as follows:—April 2-13, May 
4-41, June 3-76, July 2-61, August 1-09, September 1-74, October 0°73, or equal 
to 16°47 inches. 

The Grimm Alfalfa Seed Growers Association which was incorporated in 
1924 had an unsatisfactory year owing to unfavourable weather conditions. 
From 1,040 acres of irrigable land 478 bushels of alfalfa seed were harvested or 
at the rate of 0-5 bushels per acre. 

Railway transportation facilities for the settlers on this project have been 
greatly improved during the past year. Two branch lines have been constructed, 
one to serve the territory lying south of the main transcontinental line and the 
other the area lying north of the Bassano-Express line. Lethbridge Section.— 
This project diverts its water from the St. Mary river, the headworks being 
located in sec. 36, tp. 1, rge. 25, w. 4th mer., 6 miles north of the international 
boundary and has been in operation for 28 years. At the close of the year there 
were 72,742 acres held under water agreement as compared with 73,993 acres in 
1926. Two newly constructed irrigation districts have contracts with the com- 
pany for the supply of water for 11,465 irrigable acres, made up as follows:— 
Magrath Irrigation district 5,024 acres, Raymond Irrigation district 6,441 acres. 
The total irrigable area now being served by these works is, therefore, 84,207 
acres. The number of water users was 349 as compared with 841 in 1926. 

Water was turned into the system on April 26 and the headgates closed on 
October 31. During the period under operation 123,000 acre-feet of water were 
diverted from the St. Mary river. The highest daily discharge recorded was 559 
on August 10 and the average daily flow for the month of maximum demand was 
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501 cubic feet per second during August. The area which received water during 
the season was 21,600 acres, the actual cropped area was 64,375 which produced 
values amounting to $2,147, 767 based on the company’s unit values, or represent- 
ing a per acre return of $33. 36. The major crop was wheat which represented 
47-5 per cent of the cropped area and produced an average yield of 32-3 bushels 
per acre valued at $1,138,563. 

The period free from damaging frosts extended from May 9 to September 
26, or equal to 140 days as compared with 132 days in 1926. The total precipita- 
tion recorded at Lethbridge during the year was 23-85 inches and the seasonal 
precipitation 17-36 inches. The average monthly precipitation at Lethbridge 
for the past 26 years was as follows:—January 0-63, February 0°68, March 
0-69, April 0-95, May 2-58, June 2-77, July 1-81, August 1-75, September 1-82, 
October 0-83, November 0-68, December 0°63. 

Spring conditions were very backward, the month of May being cold and 
wet with a precipitation 5 inches above normal. The months following were 
colder than usual and the total precipitation for the year exceeded the average 
by over 8 inches. Winter conditions set in early in November with very low 
temperatures up to the end of the year. 

The maintenance program included :-— 


14-3 miles of ditches cleared out by mechanical excavators, representing 
some 30,000 cu. yds. of material. 

42 timber structures repaired. 

Improvements to the embankment at the west end of the Kimball head- 
works, 


Rebuilding and improving controlled drop in Pothole channel in SW. 4 sec. 
Ohainiey “22, rge. 5, W. 4th mer. 


The live stock situation has shown little change, there having been a slight 
increase in the number of hogs and sheep and a slight decrease in other stock. 


TABER IRRIGATION DISTRICT 


This district receives its water supply from the St. Mary river through the 
works of the Alberta Railway and Irrigation Company, previously referred to as 
the Canadian Pacific Railway Company’s Lethbridge Section. The 1927 operat- 
ing season was the seventh since construction. By change of content. duly, 
approved and promulgated in the Alberta- Gazette of January,.31, 1928, the, 
district is authorized to add 4,662 irrigable acres to their system, bringing the 
total area up to 21,601 acres.. Some minor amendments to the Irrigation Dis- 
tricts Act are now before the provincial legislature and if passed will empower 
irrigation districts to increase their bonded indebtedness to provide for enlarge- 
ments and changes to their systems. As soon as these changes receive legislative 
approval the district will proceed to vote on the necessary by-law to enable them 
to finance the additional works. The number of water users in the district prior 
to the PASE of content was 161, the area irrigated during the season being 576, 
acres, 

Water was turned into the system on June 20 and the headgates AeaeAl for 
the season on November 5, some 6,280 acre-feet of water. being diverted from. 
the Chin ;Coulee Storage reservoir. .. The highest daily discharge recorded. was’ 
51 cubic. feet. per second, on August 1 and.13, and the average daily flow fom 
August, the month of maximum.use, was:33°6 cubic feet per second, 


The principal crop was again wheat which represented: appl feeeelet 50 
per cent of the cropped area‘on irrigable land.: The sugar beet: area was 1,630) 
acres; an increase over 1926 of 847-acres, ae REE Stee was’ 8 ba “per acre) 
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and the saccharine content averaged 17-8 per cent. The district has been for- 
tunate in having to use very little water for irrigation, the precipitation 
received and the moisture already stored in the land being adequate to grow a 
very satisfactory crop. 

Unfortunately weather conditions in the fall prevented threshing of grain 
crops and approximately 60 per cent of the grain has remained in the stook 
throughout the winter. Accurate returns regarding yields are, therefore, not 
available. 

CANADA LAND AND IRRIGATION COMPANY 


This project diverts its water from the Bow river in sec. 31, tp. 21, rge. 25, 
w. of 4th mer. 

Due to the wet season very little water was used for irrigation and the 
work in connection with operating the system was less than in any previous 
year of the company’s history. 

Diversions from the Bow river to Lake McGregor reservoir were made 
from September 14 to November 7, a total of 12,100 acre-feet being diverted. 
Earlier diversion to supplement the storage in lake McGregor was prevented by 
the re-construction of flume number 2 on the main canal which was destroyed 
in 1926. The storage in the Little Bow reservoir was sufficient to take care of 
water demands for all purposes during the year. At the close of the season 
there were 11,250 acre-feet in storage at the Little Bow reservoir and 82,500 
acre-feet in lake McGregor. During the year the company has carried out a 
fairly extensive program of maintenance and new construction. On the main 
canal 7 new bridges and 1 flume have been built as replacements. Repairs have 
been made to many old structures and some 34 miles of ditches have been 
cleaned out. On the lateral system 8-8 miles of new laterals were built and 75 
small structures completed. Preparations were under way at the close of the 
season and will be continued in the spring of 1928 for the completion of a lateral 
system to serve a gross area of some 34,000 acres. 

Land sales during the calendar year 1927 have been satisfactory, the com- 
pany having disposed of 6,877 acres, of which 5,617 were irrigable. The total 
area now being served by the system is 27,836 acres, of which 4,501 is in the 
New West irrigation district and including 152 acres of privately owned land 
served through the works. During the past two years most of the land was 
purchased under the company’s crop share agreement and owing to an excep- 
tionally favourable season these purchasers were able to complete their first 
payments with interest and water rental out of their first crop. 

The area actually irrigated was 700 acres, representing 4 per cent of the 
developed irrigable area and the average per acre return from the irrigated land 
was $29.66, based on the company’s unit values as compared with $29.01 in 
1926 and $30.66 in 1925. The estimated gross value of produce and live stock 
shipped out during the year exceeds $500,000. 


New WEstT [RRIGATION DISTRICT 


The water supply of this district is obtained from the Bow river through 
the works of the Canada Land and Irrigation Company. The point of diversion 
from the company’s main canal being in the NE. 4 sec. 36, tp. 13, rge. 17, 
w. 4th mer. The district contains an irrigable area of 4,501 acres and has 26 
water users. The area irrigated in 1927 was 151 acres as compared with 3,426 
in 1926. A generous rainfall was received throughout the district during the 
growing season and crops were produced with but little if any irrigation and 
yielded considerable above average. During the period May 1 to August 31, 
a total of 16-75 inches of precipitation was recorded. 
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The major crop was again wheat which represented some 58 per cent of the 
total irrigable area and yielded an average of 30-1 bushels per acre as com- 
pared with 21-4 bushels in 1926. Other crops included oats, barley, alfalfa, 
flax and green feed. 

The bonded indebtedness at the close of the year was $209,500, the amount 
expended on repairs $394.55 and the total cost of management $1,907.80. This 
district is gradually getting established and is in a sound financial position. 

At the beginning of the season an automatic gauge was installed at the 
point where the district’s canal diverts from the company’s main canal. This 
should greatly increase the accuracy of the records of water delivered to the 
district and also save the district’s watermaster a great deal of time. 

The maintenance program included back-filling structures, bank protection 
around structures and grading up low embankments. 

Small streams of water were delivered throughout the season for stock- 
watering purposes and a little water was used on alfalfa and some late crops. 

A campaign against the weed menace on canal rights of way was started 
and good progress made. The most noxious weeds were sprayed with a solution 
of blue stone (copper sulphate) and water, with very satisfactory results. 

Owing to early snowfalls and extremely cold weather a proportion of the 
crop remained in the stooks at the end of the year awaiting favourable thresh- 
ing weather. 


LETHBRIDGE NORTHERN [IRRIGATION DISTRICT 


The district diverts its water from the Oldman river at a point in the 
Peigan Indian reserve about the centre of tp. 8, rge. 27, w. 4th mer. 

The total classified irrigable area as at the close of 1927 was 103,238 acres, 
of which 10,012 were irrigated during the past season as compared with 56,395 
in 1926. The 1927 operating season was the fourth since construction and 
although a much smaller area was irrigated owing to the favourable weather 
conditions which prevailed, crop returns were equally satisfactory. Weather 
conditions in the fall of the year were, however, far from satisfactory and serious 
delays have been caused to threshing operations and the haulage of grain to 
elevators. The major crop was wheat, 1,997,785 bushels being produced from 
60,161 acres, equal to an average yield of 33-7 bushels. This area represented 
77 per cent of the farmed irrigable land. 

The rate charged per irrigable acre for 1927 was $3.75 and it is anticipated 
that, owing to the surplus on hand to meet debenture charges, the 1928 pay- 
ments may be still further reduced. In 1929, however, payments into the sink- 
ing fund commence and the Official Trustee has drawn attention to the fact 
that the water right payments must then be increased to $4.65 or thereabouts 
and continue at that figure during the life of the debentures. 

Good progress was again made by the colonization organization and during 
the year 86 families were settled on the vacant lands of the project. At the close 
of the year there were 737 water users as compared with 646 in 1926; of this 
number 558 actually used water. 

The past year has been one of the best crop years ever experienced in this 
part of southern Alberta. An exceptionally high rainfall in May carried the 
crops through until the end of June when further precipitation in July and 
August carried the crop to maturity. In a few localities where lighter soils 
prevail a light irrigation at the end of June would have increased yields. Much 
of the crop was seeded later than usual owing to weather conditions with the 
result that it was later in ripening and harvest was delayed by wet and stormy 
weather in September. Winter conditions set in early in November leaving 
some 18 per cent of the crop still in the fields waiting to be threshed. 
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During the past season 10,012 acres were irrigated, a decrease of 46,383 
acres, from 1926 figures. The total cropped area was 78,420 acres, which pro- 
duced crop values amounting to $2,700,185 according to. the district’s unit values, 
representing a per acre return of $34.40. 

Water was turned into the system on April 24 and the headgates closed on 
October 31, a total of 63,633 acre-feet being diverted into the main canal from 
the Oldman river. The highest daily discharge recorded was 410 cubic-feet. per 
second on July 16 and the average daily flow for the month of maximum 
demand was 259 cubic-feet per second during July. At a check gauging station 
situated 24 miles north of the Oldman River flume the total diversion recorded 
was 46,910 acre-feet and the maximum daily discharge 334 cubic-feet per second 
on July 16. The average daily flow for the month of maximum demand was 
195 cubic feet per second during July. The difference in these quantities is 
due to canal losses through 6:9 miles of gravel section of the main canal. This 
water, however returns to the Oldman river within a mile or two of the leaky 
section. 

The total precipitation recorded for the year was 23-85 inches, which 
amount has only been exceeded twice during the past 26 years, i.e. in 1902 and 
1916. The seasonal precipitation as recorded at the Government Experimental 
Station at Lethbridge was as follows: April 1-48, May 7-32, June 1-60, July 
1-93, August 1-74, September 3-29, or equal to 17-36 inches. The period free 
from damaging frost extended from May 9 to September 26, equal to 140 days. 


UNITED IRRIGATION DISTRICT 


This district diverts its water from the Belly river in sec. 18, tp. 3, rge. 28, 
w. 4th mer. At the close of the year there were 34,248 acres classified as 
irrigable as compared with 36,158 in 1926, the reduction being due to railway 
right of way and minor changes. Very little water was used in this district 
for irrigation owing to generous and well distributed rainfall throughout the 
growing season. However, water was kept running through the system during 
the entire season but was used chiefly for domestic and stock watering purposes, 
only 41 acres being irrigated as compared with 10,826 in 1926. 

Crops in this district were below average, the late seeding followed by cold 
wet weather delayed ripening and kept many very promising crops still green 
when the frost arrived. Hail was also responsible for considerable damage. 

Water was turned into the system on May 16 and the headgates closed on 
October 21, a total of 11,400 acre-feet of water being diverted from the Belly 
river. The highest daily discharge recorded was 66 cubic-feet per second on 
October 20 and the average daily flow for the month of maximum demand was 
49-2 cubic-feet per second during August. 

The precipitation as recorded at Glenwood during the growing season was 
25-77 inches, made up as follows: May, 10-54; June, 2°50; July, 4-09; August, 
2-67; September, 5-97. 

During the past year the Canadian Pacific Railway Company has extended 
its Cardston branch 26-9 miles, giving the district splendid transportation 
facilities. . Two stations with elevator facilities have been built within the 
district, one at Hillspring and one at Glenwood, the present terminus. 

The rate levied per irrigable acre for the operation of the system was $1.35. 
The amount expended on repairs and maintenance was $1,234. The total 
bonded indebtedness at the close of the year was $536,978. Soil drifting and the 
silting of canals and small ditches is causing the district officials considerable 
concern. Consideration is being given to the purchase of a ditch cleaning 
machine which will operate with the water running in the system. Other irri- 
gation districts have already found it necessary to operate these mechanical 
excavators in order to keep their lateral system up to capacity. 
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Maaratu IrrIGATION DIstTrRIcT 


This district obtains its water from the St. Mary river, the supply being 
carried through the works of the Alberta Railway and Irrigation Company to 
the districts’s headgates. 

The construction of the system was completed during the summer and the 
official opening ceremony took place at Magrath on June 24, when water was 
turned into the main canal for priming purposes. 

The acreage now being administered by the district includes 5,047 acres for 
which the new works have been constructed ‘and in addition 1,928 acres of water 
~ right lands formerly operated by the Alberta Railway and Irrigation Company, 
making a total area of 6,975 acres of irrigable land. During the season 1,235 
acres were irrigated or 17:7 per cent of the area. 

There are two diversion headworks to serve the lands now included in this 
district, one located on the SW. + sec. 9, tp. 5, rge. 22, W. 4th mer. and referred 
to as the Magrath Lateral Headgates and the other in SW 4, sec. 28, tp. 4, rge. 
23, W. 4th mer. and known as the Spring Coulee Headgates. Water was turned 
into the Spring Coulee canal on June 17 and the headgates closed on October 5, 
a total of 1,020 acre-feet being diverted. The maximum daily discharge 
recorded was 10-3 cubic-feet per second on July 7. The headgates of the 
Magrath lateral were opened on June 26 and closed on October 8. A total of 
890 acre-feet was diverted and the maximum daily discharge recorded was 14-4 
cubic-feet per second on July 14. 

The bonded indebtedness at the close of the year was $200,000 and the total 
amount expended on construction to date was $80,000. 


RAYMOND IRRIGATION DISTRICT 


This district receives its water supply from the St. Mary river through the 
works of the Alberta Railway and Irrigation Company. The district has an 
agreement with the company whereby the company delivers 40:0 cubic-feet of 
water per second during the irrigation season to the district’s headgates in the 
NE. 4, sec. 5, tp. 6, rge. 21, W. 4th mer. 

The district’s newly constructed works serve 6,441-2 irrigable acres and in 
addition the district operates and supplies service to 8,688-5 irrigable acres, 
under an agreement with the Alberta Railway and Irrigation Company. The 
total irrigable area in the district is, therefore, 15,129-7 irrigable acres. The 
operation and maintenance of the system is in charge of a watermaster appointed 
by the district. 

A map showing the location of the various major irrigation projects and 
their main canal systems is appended. 


ProgEct Crop RETURNS 


In order to arrive at a fair comparison of the per acre returns from the 
various projects it has been considered desirable to establish uniform unit 
values for this purpose. Tables based on such unit values have therefore been 
prepared summarizing the crop returns submitted by each of the irrigation dis- 
tricts. It should be noted, however, that the data thus supplied include crops 
grown within the district on the total area cultivated, whether actually irrigated 
during the season or farmed as “dry” land. These tables, which appear here- 
under, afford a very interesting study of the per acre returns from the various 
projects. It is of particular interest to note that the district in which most 
advice and assistance has been rendered during the past three or four years in 
connection with the irrigation extension work is the one showing the highest 
per acre return. 
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Mie C.P.R. Western Section C.P.R. Eastern Section 
ni eee eS |e ee eee 
Crop value Yield Value Yield Value 
Acres per per Acres per per 
acre acre acre acre 
$ cts. $ cts 
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CGreemontsmerin Peat re ee 12 00 6, 231 iL6Y) 14 40 1, 750 1-15 13-80 
Oyen Day aaa Rete SGricns canes Cn eae 10 00 3,514 1-1 11 00 2,575 1-11 11 10 
(GHOEWECGl sy. 556.856 o 6 da WBSSro OS ASOLO Oc eS AERC Bi ROS LECCE ERD ae ic ERE CPG [eC eo (eee (EI aor ore et 
EleimmoGhryemeree oes te tales Ae cee eee 13 00 317 0-9 1) a (4) |e ae Par ES i ae ee 
Pasture— 
SIUC NG LOVE ae ete manne rn ne ay Pane UMUC eae acme cree 20 cerah aceite scravareets- a. iNstguaveste av aio tall alvdharctarete oral) cesta an areas 
IVixediprassave reer cnn he atic hie hotel lites out ee DESOS | Perens race *25 00 1099) serene 25 00 
PA icilitcy eee eR ener Tr ae cee ete cap ye een een (ee, Tee Mi Sd css lRicawila cuales samaewel asia oa Beeline aves 
Grains— 
Will Cal eaten vuciise me Sete ORAS «da eas ih is 172, 268 21-9 25 18 33, 657 28-4 32-66 
Oats ears oe rr ee honk Shamu ba mice 0-52 23,599 43-6 22 67 9,269 44-2 22-98 
AGL OW etere A ode io ines ere eine oo ta: 0 68 5,174 27-8 18 90 4,195 39-8 27-00 
REVO Ae Ree ous urciare re elchere oe 1 00 215 17-4 RZ AO |e Srcetarce” eel eeterete is eles lee 
TENE 5. 08 co-6n, Here eonen A IO eee oe ae eee 1 60 130 6-7 10 72 475 11-6 18-56 
Roots— 
SUcambceus wee ea aoe ene Cm tee ede. OC | eect esters | earner te ne ar [crea ory teal elise promtiicxe tellin co: anieectevarte anes eame 
EL OUADOCR MEE re ere ce hole eee eo eer eee 15 00 217 4+] 61 50 87 4-29 64°35 
Cultivated— 
OU ET ET ae etary tee eT eIa ie oro rersee OR, eee | Deceiere Oe st lie preurnce s/he olaislie A s.6 cea [le acersiwia--eiore 51 15-1 45-30 
(ALC OT eee en tee aes cre AA | Ee ee ee ts RAM e eae Sea ails x aon DDT Sarit. 70-70 
IMiscelinneoussms a enk en cmt ace cre note a nam nek lactam ee LMS eres nee: 20-00 ROHN tenors cee *20-00 
MO taleropanearn cctee pcs cereente ce leren oe maces Di SeaOd ees cee ae 24-11 TARO ass BR teeta 26-84 
BNewyealll tet lh a amen er Pe rted hake. ce cts afay ey. cistereloca hous tie ance ciaic 2/5 | ene ea cree tere AGI i mercersyecial ices eisitotes 
INFANT CUION ASTRA roto a6 oS ER SUE TOROS CHEICIDICRTIC Do cue eric Ie esi or See ange ge aca Fare ZOD Biers ces cecarlltete ers tie 
(new 10 
Timothy) 
Motaltcropscededse desserts er clot tate Z1LOMO3 0 eee clinton Oe OU Wee eeacsReyeee oe ee nee 
SunMTderital lowers eee ete eee ee R lta ol rake cree BOGE4AS9 een at helices QO OO eetensic ce eral ieee 
| Ba QeteN RERTVEA  ecges chal 5 Rach UA PEROSI erie aes Ce eRe [ee el De OZ mn epee eal hrc A rs, ctavesey llc: caentueues Sher or| cuchenatekveseerealiche teleeakeseee era 
Unira kenulan clin pre tec ey eee cere Woes Elance oie SOKO ewer al sek oens Leer ODS GOI emeetercss ell ans orton 
Talevandiand: building plotssaeme cea ocak ise: SIO) OS lee emer Re Net res, los Pent eben Ile D Meat p ten ot [taps sc teeh Seam 14 A at 
Moultaray leaner emacs caren lee eee ADS OOA ress arcl| fen caenls < TURN CRS hee ale ait a8 Seal AS tRiOrs Stet BS 
LEED: o ov aclGn OS RSH OS eR pIOU ie ce oI ro rca ote -diota| (BR slaccretcce IRGRIFAIO ERC Ct | ICE tet | eieeee eee +  2,672| Duplica- 
———— tions for 
177, 161] nurse crop 


* Estimated, 


Alfalfa seed. 


70 Department of the Interior 
Canada land and irrigation New west 
Crop Unit Yield Value Yield Value 
value Acres per per Acres per per 
acre acre acre acre 
$ cts SurcLs $ cts 
Forage— 
A falfaresed oh 2 A6 cat hag PL ee 13 00 1,455 2-18 28 34 104 2-0 26 00 
+ weet CloVeras:.c cette one aren oe 13) OOM ec eee ees s Ee create conceal Oc ciceie cate 2 See | eee 
SGreen'oatssanc 2: ete eee Dene ee 1 BAR toe br geReAe Sal Re ee tal lee lerebe cute 94 2-0 24 00 
“Other Wayans cee ae ee 10 00 65 1-80 18 00 4-5 3-0 30 00 
be Cre 30 hy (2 cls MPR een A AS great Seine ol (wh erarents ns Kirn a ee in Reema ae o Ham e a Dewkaeaeaketll cma sks Suallt Mos dc ne. 
"TPimotDVaatona detent deae eee yee 13.00), Gate’ mmol cvs cutee dee coarse censgeterers| lemenoae teaeen ome: Lette teetereetl | eee 
- Pasture— 
Sweet: ClO Ver aoc: cicecs cea xo SRA cneRen cxavelcateee latieierkl cere in ASEHS eBevete avy oleic le cheers cache team ere iece comet ee avarcnetesrer see a | eae nen 
Mixed oY asatueec aoe e tie co ales oes] | eee eee AAS Til. vchackoeres 6 20 OOS fee ages. cig acee cn ant eeee 
Alfalt yrs. Os, oo hccs oie bao sittin sa ie dca va cae oOUs | one cele teere, hovel vere) ener co cstin|| ar et ge otever Petal lites e iare cere rote lic ane tee eeetretteul ean tenet ete tea | eae an 
Grains— 
IW Heaters ates serie eee Te oie os Se eee aa ee 1:15} 11,358-1 27-0 31 05 2,639 30-1 34 61 
Oats... BAe 2 Ree eee ee 0 52} 1,691-0 38-0 19 76 223 59 48 30 93 
Barley pssnecosanenan hoe ee ne 0 68 415-0 41-2 28 02 100 42-50 28 90 
RY Giz. Pies Nai eers. ot ee ah ae icc ae 51) ee een ac et nn, Al ere EN AME dior, arms lele 5 ote Rel alle gas oc a.0 > ~ 
a CADE eitras Areancrate Im See mn Mutt EE Sunes A af! 1 60} 1,092-5 11-7 18-72 12 12-50 20 00 
Roots— 
Sucar beets... oem. mee eee eta. 0) eae ee, | ee eee ee Ree ee eI Aa Re rolls tscmaeei lle ston cec au 
PotatOesec eeten eas e ee 15 00 63-8 9-8 147 00 3 2:0 30 00 
Cultivated— 
Oy 0 0 naan ne eke MR iron Calg TR Aad nena Aad mune 93 0 aeeencae cater 21 GT). wee eae een ee 
Gar deny cca cic ck oe Aaa ee ee terete ean teas AGG | tatceten tt: 10: LO ot A ole ee ee 
MES COL] Ai CONES Rie Set sesees careers tote SSIS fo a cereal ace tepeleton acl ices et ccxctic earl eerie: cesta | Coens rorcle tats Po LOS ere eeeneneees 20 00 
ALOtaliCrop areata eriaeetaars lloras LG}G46 <7) serreteites PAA WA yen ho! )Stiy |e ee oss 33 47 
IN GW LLP LESS Au saretanetion, Se eteerascotete ata eee eke epee tae ener S80) |e chara alice Moraceae 20:0) Mae cncee® lace eee 
IN@W ClO Ver 05 ce sche ais Baebes MEER aa tsar oes, otoce Sed eva e aureravayaimears les boe)eceteve cater al ltcre Mec ccees erel| Ps stave sis acer aptae sts ee teretteh | Caen een ee 
Motalicropasceded ease reer |e eters I WAR TOY | les 5x orb Al Weed Cs Clot 3/209 Sic. k., pone silicic s Caer aie 
POL bacUCGT =) om cH NCO) se, ameter ar aeeny ae ea ee ne VCE I OP ee pet Ret ies an ey [ee ee le eee AEG ls eG MESSE lo oaueco 4s 
Breaking foi Se eee ee oie eco ase ee Dr OSE Bi: varsveyc aes tnte kor le cae ornate uch eee erate lec wate tei aeec nl ee eee 
Unbroken Tear el sap geno Sesccpeacese pee oh rove cacao ees Meee Pee ste ee a || on a 450] s4 Se cence en eee 
Tdleland and bulldinemplotse, eae: | teen ee { C40 Loe oe beh OM ee RR ooo lic se sroeet det eer en eter | eee eee 
229-1 
Wotalbarableplandy.crateracice tire oelltaaten ee eee PAD ROHS? (LIE cay Weak es © At eer th cy 3 \009SD ill acrs-ckewioae tell eke ereaere 
BR ree 878-5} Less—Duplications 
——|for alfalfa with nurse 
19, 600-2 crop 
Estimated. 
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Unit 
Crop value 
Forage— $ cts. 
Aili ahem. sheave. sekek the dads ae deetaes 13 00 
SWECCLO VET aad Sethe het ee AE al ae eee 
GTECIIOALS Ne on Se ee ed roe have De lide bo od bt 
Greondead: oS. eet as sgt tier ok a eles aes 12 00 
BciIMO GIy eee Me Nc fe ierien chine: 13 00 
(SASS AV ee ter ee tale oe ee eee 10 00 
Pasture— 
DWCCl ClOVOL Fehr Ee ane cintes ste a ER bro eaniateties 
IMaxeds erase tee iirc eCheck ete oll Sas ess hens 
TANI SEEUD Gr 5, ceck te Sh keggy MRE ety NI oleate Caen Mee I el aaa 
Grains— 
VY In Gaiety eich te ate ticks aio eras tueke estate. dois dieses ik ls 
(OR cee ong kt | ese Ag A Se ae ne eo) eee 0 52 
IBYEWARER So.5 ye) aay cara No Oe Eee Cn ore ee 0-68 
LR Zeis atone o SER cite Eee Rr ae one Reh aicene as 1-00 
TE ca ee eA med Wy eee at ne A ee Aa ed a 1 60 
Roots— 
DUPATHDCCLSNCES Fem eee has eae eee 7 00 
IPOLALOCB RE es aetna testcas oe 15 00 
Cultivated— 
CG} Bite ole Fc Eun, PR I SL ene) Ena | UR a 
Garden eeny oe ce eee is 1 keine 70 70 
VIS COLLATICOUS tron cic eis hose sae ee OE ae Sire cote 
ELOtalscrop area see.uiee dee fatto eoe eee 
INCRE, oe kOe 2 ee ee ae ee a ee 
Be WAS NV.CO ULC LOGE ai art feteas Seb reterce PRS cin eis bistesestaval iatacintons, siakat 
Motalicrops sceded ss 4 hia tae pol ees 
UIT Oral all O Wate serene ame ee tats eed Patt (lraiouave. eet 
femionro kernel an Cs ets an soca aes cee hata ce, ae 
ialevandrandbuildine plots cs terme cli cnr. 
Lotaltarablelancdss.6 1s sees eer atone: 
Unit 
Crop value 
Forage— $ cts. 
JMUVEMTIE Neon, ans S81 8 pica a te A a Av 13 00 
Sweet cloversnages aade och ccc ok ete eee sticks 
(GGG OALS eer peny rete ee oe cote a le her nee 
Green Teo seers esas Lote ees tenes ahs « 12 00 
Ltr @ Ghity eee AR et ced Boonton erates s cts oe: 13 00 
Grass havareeet enc not ce hare oe ee chin: 10 00 
Pasture— 
DS WECUCLO VEL eRe EL ierieras Gir eile oe ieitorcusnciell tesserae, 5:8 
IMETXO CO TASS acres gee See ot ioe a ee eee ane Re eee 
PAIRS tee ey tent evs eta reece eek et creel a nee 
Grains— 
Wines tee seein: aries ci cine samme 115 
ORCS Eee eee ee TIT E Recaro ee eee OpS2 
Bale yom ei ee eer he ean eee 0 68 
IR VOU Rapier Ms Beare otek Teese oe 1 00 
NGL AX epee ieee asters ser iaers . Chas See oe cas 1 60 
Roots— 
Sucarsboctsme i. .eat eee Oe See 7 00 
IPOtaLOGS eee en ee oe ee nes cts 15 00 
Cultivated— 
(Oro aie ota cer Aah cago Ae A SS GI Oe eee 
Gardenia wearer cae ers cop oe ae ole 70 70 
Miscellaneous. cs yee eae ete ny eens online emit a 
Motalicroprared. cere cette te takers ines bse oe 
Newrallaltatepe ry. oe wer ey wel, cee! eee Tee oe! 
INE WISW.CCLACLOV.T ney er te ore ae oe, wee Ie ore oN 
otalicropsisceded sr saetehe shite ita omar: 
Sumineriallowss-cmnas see yaa ae ttle acini ae 
Wiibrokensl andi ee, eee roe ee eel Sees core bas 
Tdledand and building plote ji ofii.s cick aes elec ee ew dees 
Po talrars Dl orl anc emer ete ace lleinctueme eee 


Lethbridge Northern 


Yield Value Yield 
Acres per per Acres per 
acre acre acre 
$ cts. 
2,635 2-2 28 60 9,485 2-00 
Bee ei es peat PERS oraares 

471 1-0 13 00 6,349 1:46 

835 0-9 De 00 | Peed e ise he ania 
BP | eatin can chil easter toate Ona Lalloseuceeee 

60,161 30 7 38 75 30, 635 32-32 
5, 702 43-8 22 78 4, 283 47-42 
2,267 32-0 21 76 2,612 35-75 

223 23-0 PEs SOD] Sais ao ed fs Airy ae 

632 14-0 22 40 648 19-10 
Fe me et RK ah = rte a 887 7-82 

241 4-0 60 00 1,300 5-50 

95 1-52 11-86 103 7:35 

DUE RON cic: 70 70 DUA ers crane 

“lacie petra EECA ae EPG Eacee eee JURY no sep aca 
Cit Bl hoo onto os Sreac 35 01 64.:375| See eeenoe 
NALD UPA cv Ee tee San See aad attire CUA s te et. 
» sR EH SA | ORS EE CEE Ee i URNS, ole dn che 
Sao Ola Rp teen ltteer ase maces GLAGO9 |e scre 
nites Pat ata ACO Eee oe Loeoale teste 
Bei sere a |b rain ecatersis eens’ 12 COO crea wets 
Se esrér tes 2 ciel RAG ee PR ke arena HE ue ces 
MESS: SEEN SS SI EOE (eee ener COLO OE AER ME A) APE 
Magrath United 
Yield Value Yield 
Acres par par Acres per 
acre acre acre 
$= 6cts. 

731 1-81 23 53 1,073 2-01 
i Hos BESaRY a eee saa Ya) Pyetoote 
55 UEC ees LES eae (So eee ees 625 1-41 

603 1-63 16 30 587 1-10 
CARRERE IAT POORER IA Ces SOON sk apace 

7,704 28-23 32 46) 23,043-16 
1,134 45 98 23 91) 1,745 Laie 

420 388-52 26 13 300 10-64 

10 30-00 BOO |e he hs te eee ee 

586 7:29 51 03 624 3-70 

120 7°48 112 20 30 6-00 

50 3:00 9 00 LOR Ae ee 

‘DL eyes 70 70 Sha wih e wage 

pe ee RSS Pe eee rent hee me eee 7 A eater re 
HE SAD Seo 3g Dicks atc SIS 52es 950101 Ole eens 
PEE TA LHe eed ee ep O 2 sapere e Dlr aot stocveee 
ec ee oe 39,287-16|.......... 
ORL 4G coake ees lLeteerrenes L4H 7OSO0I. heererene 

i kody. DD Oa Gite 012 °00ln. tee 
NERC Panel erate scores ol RCRA, cheneaeee 04,,4(9- 06h eee cen 
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AR hal aeos 
(C.P.R. Lethbridge) 


Value 
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t (Destroyed crop). * Estimated. 


** Nore.—9,215 acres of seeded crop was not harvested. 
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IRRIGATION PROJECTS NOT YET IN OPERATION 


LitTLeE Bow IRRIGATION DISTRICT 


This project diverts its water from the Highwood river on the NW. ¢ sec. 6, 
tp. 19, rge. 28, W. 4th mer., near the town of High River. During the irriga- 
tion season, May 1 to September 30, some 1,504 acre-feet of water were diverted 
from the Highwood river into the Little Bow river. During the winter season 
October 1, 1926, to April 30, 1927, a small stream was diverted to keep the 
channel and the pools replenished and fit for domestic and stock watering pur- 
poses. During this period the total diversion amounted to 4,784 acre-feet. 

The bonded indebtedness of the district as at the close of the year was 
$26,000, the cost of management $288 and expenditure on repairs $102. ‘There 
are 3,092-7 irrigable acres in this project but as none of the pumping plants 
necessary to raise the water from the channel of the Little Bow river have been 
constructed, no irrigation has been possible. The number using this diverted 
water for domestic and stock watering purposes along the course of the Little 
Bow river is reported as 100. 


MOouNTAIN ViEW [RRIGATION DISTRICT 


Authorization for the construction of the necessary works in connection 
with this district was issued on June 23, 1925. Plans for the major structures 
have been prepared and submitted to the district in accordance with their 
request for engineering assistance. These plans have not yet been filed by the 
district and no construction work has been undertaken during the past season. 


ALKALI Test Puiors at MapLte CREEK, SASKATCHEWAN 


‘These experimental plots have now been carried on for 6 years to obtain 
some reliable data regarding the effect of irrigation on heavy soils with high 
alkali content. Observations to date indicate that alfalfa and cultivated grasses 
continue to produce heavy crops, while the wheat yield was only fair due to 
extraneous causes. The general movement of the soil moisture from year to 
year is apparently downwards and beyond the 6-foot level. It is not however 
possible to state definitely that any large amount of alkali is accompanying the 
movement in this direction. It can be definitely stated that the alkali is not 
moving upward. It is proposed to continue the experiments over a further 
period of 4 years. 

METEOROLOGICAL DATA 


The two following plates Nos. 8 and 9 illustrate the average conditions in 
the centrai and semi-arid regions of Alberta respectively. Plate No. 8 shows 
that the natural precipitation is normally adequate to ensure average yields. 
Plate No. 9 however again indicates that in a normal year the natural precipi- 
tation is insufficient to furnish the moisture required to produce an average crop. 
Both graphs cover a period of 40 years of record. 


FARM DEMONSTRATION AND EXTENSION WorRK 


During the season aid was again given to new settlers on irrigated lands in 
the layout of their farm laterals, along the same lines as in other years. The 
demand for surveys was much lighter than usual due to the heavy rainfall in 
May. Many farmers requested ditch surveys in anticipation of a dry period 
later in the growing season but, as the rainfall proved ample for crop needs 
except for a period at the end of July, many of the projected ditches were not 
constructed. 

Very little rain was received between July 15 and August 12 and during 
the latter part of July wheat crops suffered to some extent from lack of moisture 
and would have been benefited by an irrigation in the earlier part of this dry 
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DIAGRAM SHOWING 
RELATION OF PRECIPITATION 


WHEAT GROWN PER ACRE 


Precipitation from Official Dominion Meteorological Records at EDMONTON 


DEPARTMENT OF THE INTERIOR, CANADA 
DOMINION WATER POWER anp RECLAMATION SERVICE 
Wheat Yield from Annual Reports---Dept. of Agriculture, Province of Alberta 
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Sept. and Oct. of Previous Year . . 
21 — *WNote: Total Yield for Spring and Winter Wheat. 
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DIAGRAM SHOWING 
RELATION OF PRECIPITATION 


TO 
WHEAT GROWN PER ACRE 
Precipitation from Official Dominion Meteorological Records at MEDICINE HAT 
Wheat Yield from Annual Reports---Dept. of Agriculture, Province of Alberta 


' 


April and May. . 


Department of the Interior 


[2 a ES ee ed 
IIS NA cE 


x 
ona 
= 
SRST 
= 
HeBESEE 
T= 
SS -—+] 
mah) 
E== 
SE 


PREG Ell 
ISS —_— 


|| | oe 
iz 
peo 
and 2 Ds 
oS 
la 
ER ma 
CUT RETTTTBSSSS 
| ear ery) al 
F | [ae W 
RARE) 
aif a 
fc: 
NJ 
ll oy : 
fesiantae 
laa WINS ES SS" te ; 


I; ch 


1 TE TS NNN 
Ease) 


ome | 
ate an = =| = 
PS SSSSSA SS 
EES 
LUGE 
aaa ee 
i aie 
ea 
oo 


ESeeL 


Sept. and Oct. of Previous Year . 
* Note: Total Yield for Spring and Winter Wheat.- 


C6) (O00 tO et) eee CON lO CO met LO CON 
N -—- —- | - Ff ore OC lO _— 


NOILVLIdI93ud SIC) SSHONI 


ES UCN eae 


OTAL PRECIPITATION 
GROWING SEASON 


DISTRICT N° 6K MEDICINE — MEDICINES HAT — RED CELRE ae 


MED 
HAT 


HAT 


These Districts refer to the Provincial Electoral Divisions 


DISTRICT N° 6 INCLUDES THE TERRITORY ADJACENT TO 


C.P.R. FROM WALSH TO LANGEVIN & N™4 TO TOWNSHIP 38 
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period. Farmers in general postponed the application of water, anticipating a 
recurrence of the rainy weather. From August 12 until harvest the rainfall was 
ample for crop requirements. 

Irrigation investigations to determine the seasonal use of water by sugar 
beets were carried on in connection with a program of educational extension 
work among the beet growers tributary to the Raymond sugar factory. The 
result of this study is described in detail under the heading of ‘‘ Seasonal Use 
of Water by Sugar Beets.” A study was also made in the same district relative 
to the development of the sugar beet root system. 


SEASON’S RESULTS 


The results of the past season’s work are given in the following table and on 
the “ plot series record sheets”? which are included in this report. 

The water requirement of wheat was determined when grown under 5 
different conditions of soil environment, that of oats and barley under 2, that 
of sugar beets under 8, that of alfalfa under 2, and that of peas, beans and 
corn under 1. 

The average total depths of water used in producing the maximum crop 
yields during 1927 were:— 


TGTPOLIALIS Pee any eet eee te cas 29 ac. inches 6-27 tons 
POMEL OV ek lc < abbtk ae cian tlt “ 81-0 bush. 
POLeN Gab. ccc: t,o s., tee e 19 . 60-1 <“ 
POTFOA US aveeeie HPT ae on mane creas 16 Lig Average yields........ 4 114-0. 
LOT DCAS eater soe oe oe 16 . 33.5. 
UEC OPES 8 pape ed Pelee op Uh ae aR 19 . 17-8 tons 
TCCOL TH fen eee eee Sieh 13 = 6:75) 
VEL aDO re 2. * tte, 18 a 
Depth 
— Appl’d Precip. Received used 
tte ys hee ftom ake 
PAWerAve Or 7 Citt sTels CLOPS 1921... 2.0. eacesscve so: 0-45 1-18 1-63 1:49 18 
ig ei POZOR eee MeN ste... 1-63 0-46 2-09 1-84 22 
. 9 mi Pa ona eS OR 6 een Nel ee 1-53 0-67 2-20 212 25 
- 6 [OD Armee erepeg Damen n er seseres, 1-65 0-58 2-29 2-04 24 
a 9 g LOO Be FI ee sek 1:07 0-74 1-81 ioe T( PAL 
oy 10 : 1002 ae Bae Pere Ei 1-40 0-60 2-02 2-02 24 
a 9 ie HS neces te pea eee ae 1-42 0-46 1-88 1-85 22 
7 11 i LOZ Oana eae foleisee 2. 1-45 0-41 1-86 lates) 
a ii a LO LOS Ree er ae se, 1-32 0-42 1-74 iol Pil 
5 . OLG EE rane, Steere decid gos 1-83 0-25 2-08 1-720 28 
LENE MEDS, 5 Ree POR Ms 4 aS SOR IE a Caen nad (Parner eran rd 22 


The average depth used in producing maximum crop yields in 1927, using 
7 different crops, was 18 inches, as compared with an average of 22 inches for 
the past 10 years. Second crop after alfalfa or clover yielded more beets and 
sugar per acre than as the first crop after alfalfa or clover. Beets following 
clover, both first and second year after, yielded more beets and sugar per acre 
than when following first or second year after alfalfa. 


BROOKS’ DUTY OF WATER EXPERIMENT STATION 


CLIMATOLOGY 


Unusually high precipitation with correspondingly low evaporation losses 
was the outstanding feature of the weather at Brooks during the 1927 season. 
The total rainfall for the 6-month period, April to September, amounted to 
nearly 16 inches, exceeding the average for this period by 7:4 inches. Tem- 
peratures recorded give indications of the rainy weather which prevailed. There 
were no marked extremes. The mean temperature for April to September was 
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1:9 degrees below average while the records for October show 6-4 degrees 
above. The last spring frost occurred May 15 and the first fall frost September 


18, a period of 125 days. 


The period free from killing frosts continued for 154 


days, extending from May 3 to October 5. Stormy weather early in the season 
prevented work on the land until late in April and early May. Late seeding 
however was offset by favourable weather during the growing season and by 


the absence of early fall killing frosts. 


of the meteorological data observed at the station during 1927. 


Month 


o 0/8 8,8) 0 8) s) 6.0 6) 0. e180 
ae) Siskeiesishelels Ale isle’ v 
eee eee eee ee eens 


August 
September 
October... ee 


Seasonal Mean (Oct. not included) 
Total (Oct. not included) 


Total Net Deviation *(Oct. not 


Tables Nos. 14 and 1B are a summary 


Table 1a—Summary Meteorological Data—April to October (inclusive), 1927, 
Brooks, Alta. 

Temperature data °F, Precipitation (ins.) | Evaporation (ins.) | we =| 

2 >A 

2) os & 
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89-01 S4ie 0) 7729) Vo2=11 65-0) 53... PP) mF AOCN LOST Mt aster SO | eee 2°57 5:-7| 69-0 

Sefer) ALA) Yarfoully ZhSces etoile oo oe 1-3) 1-09 |e 0:45) 2-98)...... 1-82 5:6} 65-0: 

80-5] 30-0) 66-4) 40-2) 53-3]...... Oe 474 OS28 aes he Oil ene 1-36 8-1] 73-0 

81-0! 19-5! 60-0) 32-8] 46-4 (Jo Hles actin Oeil ge cee llepedenerars IPOH iad ts o.cd iene Exp om 8-4| 72-5 
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Table 13 —Mean Temperatures, Precipitation and Evaporation, with Departures, 
from Averages for the Period Apri-October (inclusive), 1927, at Repre- 
sentative Points Throughout the Irrigated Sections of Alberta. 


Strathmore Brooks Coaldale Ray- | Glen- 
El. 3190 Bl. 2461 | Vauxhall | jy 989g | Macleod | mond | wood | Summary 
_— Month De- De- De- De- 
Means| part- |Means| part- |Means| part- |Means} part- |Means Means | Means} Aver- | Aver- 
and | ures | and | ures | and | ures | and | ures | and | De- | and and age age 
Totals} 1915- |Totals| 1915- |Totals) 1915-|Totals} 1915- |Totals} part- | Totals} Totals} Means net 
1927 | 24 | 1927 | 24 | 1927 | 24 | 1927 | 24 | 1927 | ures | 1927 | 1927 and _ | deaprt- 
aver- aver- aver- aver- totals ures 
ages ages ages ages 
Om ADIL ares 36-8} —0-2] 39-4) —2-8) 39-2) —4-8| 39-1] —2-9| 40-3] —1-7]....... 37-5 38-9 —2°5. 
Bal SIV 2 cate Sesser eee 44-6| —2-4| 47-3] —4-1] 41-1)—10-9| 46-5) —3-5] 46-2} —3-8 45-2 38-2 45-4 —4-9 
he UUM ae an Goce 56-8} +2-8] 60-2} —0-4| 58-0) —2-0) 60-0} +1-0] 58-6} +0-6 58-9 55-3 58-3 +0-4 
MeN UL Ys Sede nae 59-7} +0-7| 65-0} —2-2} 63-2} —3-8] 62-8) —2-0} 62-4) —1-6| 62-2) 61-8 62-4 —1-8 
FI AUPUStoaates meer 59-2] —3-2] 62-7} —1-5] 60-8; —3-2] 62-0) +5-0} 62-8) +0-8] 60-5) 60-7 61-2) -+0-9 
® |Spetember...... 49-2) —0-8} 53-3] —0-4|. 51-7) —3-3) 52-8) —1-1} 52-4) —0-6 51-0 50-6 51-6 —1-2 
EI Octoberss.cs: 42-5) +3-5|] 46-4] +6-4| 46-1) +3-1) 48-6) +2-6} 48-1) +3:-1); 46-1) 44-7 46e1) +3:°7 
Averages..... 49-8) +1-0} 53-5) —0-7| 51-4) —3-6} 53-1] —1-3} 53-0} —0-5| 54-0) 49-8 52-0 —0:8 
RVG ial aan negate 0-40)/—1-79} 2-13/+1-14] 8-30/+7-35) 2-05)+0-93) 0-44;—0-12] 2-40} 0-41 2-30! +1-50 
3 Mary. pees aoiee 3:18|+1-25) 4-41/+38-48] 6-388/+5-14) 6-53/+4-78] 6-79/+4-68] 8-50} 10-54 6-62} +3-87 
io Ei JUNO yee = ane 3°23|+0-76} 3-76/+1-79| 3-14/+1-02) 2-40/40-16) 2-14/—0-49] 2-10} 2-50 2-75| -+0-73 
SEN ANU ige rene, Beh ea 6 2-92)+-0-98} 2-61/+1-11} 3-09/+1-40) 1-54/+0-51} 1-84)+0-07| 2-90) 4-09 2-71) +0-79 
Om AUCs tne saree 0-81)—1-59) 1-09)/—0-45| 3-34/+2-24) 1-62/+0-26} 1-23)—0 25) 1-56} 2-67 1-76} +0-04 
& |September...... 3-29/+1-58} 1-74/+0-28} 3-41/+2-20) 2-13)10-31] 3-64/4+2-41) 3-30] 5-97 3°35| +1-36 
Pi |October.....6.1. 0-57|—1-10] 0-73]...... 0-63}—0-11} 0-66)/—0-05) 0-88/+-0-28) 0-60} 1-84 0-82; —0-25 
iotalsteeeee 14-40/+0-09| 16-47/+7-35] 28-29/+19-24) 16-93/4+6-90; 16-56/+6-44| 21-56] 28-02} 20-31] -+8-04 
EN onle ca coteca.c 2°09/—0-79| 1-49/—1-38]......]...... A899 | OBA sc eervecs|| tre creel crises eel sera are 2:16] —0-84 
COPA MLV: oetneereee oe 3-81/—0-91} 2-42)/—2-80]......]...... 33 — LSS] Seeks eke Ane eS etl oo ietet tet 3-20] —1-75 
com WUNOna ee eae 4-00|/—0-68] 3-90)/—1-48]......]...... rN VY WES IA erento los oc'o| oop eo ou aie 3:98) —1-12 
o] UL Veena ee ee 4-10}—1-22] 3-59/—2-57|......]...... 4°52|—1*86|t2-. an tileatd ellen cette 4-07} —1-88 
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Crops INVESTIGATED 


cc 


The work at Brooks during 1927 on “duty of water” investigation com- 
pletes the ten-year program started in 1918. The crops studied included wheat, 
oats, barley, corn, alfalfa, peas and sugar beets. The co-operative investiga- 
tion on the effect of irrigation on the quality of wheat conducted from the 
University of Alberta was continued and some new work on alfalfa, sweet clover 
and cereal seeds was undertaken in co-operation with the Dominion ‘Seed Branch. 
The results of the experiments conducted, not including the co-operative pro- 
jects, are summarized in the following discussions. Tables showing details cf 
irrigation, water used and yields are included. 


Wheat Rotation—The water requirements of wheat were observed under 
5 varying soil conditions including 4 legume rotations and one non-legume 
rotation. Soil fertility as influenced by crop rotation was the main factor. con- 
trolling yield. The results obtained in each series are summarized in Table I. 


Table I 

: Average 
Series Place in rotation Intervening crops Wheat vields 1927 water 
used, 
Max. Ave. inches 
64-65 (3rd year aiter alfalia................ Oats—Oats oo ccc ain nae 69-0 60-0 20-2 
66-67 {3rd year after R. Clover............ Beets—Corn............ 65-4 56-1 say 
lero meet year Alber Peas.) 062 teases cn ans « Corn—Barley—Wheat... 62-7 56-0 19-8 
74-75 [Ath year after R. Clover............ is is ca dae 59-0 51-2 17-9 
Commend yeatraiter Orassin. woe. aeee sco. EOC G8 Seine eae Ree Ac 44-3 41-5 19-2 


The superiority of alfalfa as a soil improvement crop, considered over a 
term of years is well illustrated in the case of the 64-65 plots which show the 
highest maximum as well as highest average yields of the 5 series. The rela- 
tively high yields obtained the first year after peas in the 1-5 series, show that 
this legume is capable of adding sufficient fertility for at least one good crop. 
Most important of all, however, is the difference in yield between the legume 
and non-legume rotations, which serves to illustrate the importance and possi- 
bilities of legumes as a factor in the production of wheat under irrigation. 


Irrigation —The moisture requirements of the wheat crop were almost en- 
tirely supplied by the unusually heavy precipitation received. Comparing the 
results obtained from different irrigation treatments single irrigations of 6 
inches each gave highest average yields, higher in fact than the average yields 
from one or two 4-inch applications. Results from different irrigations are 
averaged in table II. 


Table If 
Dry 1-4’ 2-4" 3-4” 4-4" 1-6” 2-6” | 4-6” in 1926 
Irrigations applied land 0-0” in 1927 
Average water used........... 12 16 20 Dy, 28 18 De 14 
Average yields—Bush. per acre} 52-5 56 60-4 55-0 56-8 60-6 55°5 55-9 
Bushels per in. water used..... 4-6 3:5 Bab 2-4 2-0 3:4 2-5 4-0 


Dry land plots produced an average of 52:5 bushels as compared with 
60-6 bushels obtained with one 6-inch irrigation, while plots heavily irrigated in 
1926 and previous years but not in 1927 produced an average of 55.9 bushels 
per acre. Irrigation in 1927 was therefore of little direct benefit, particularly 
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when the detrimental effect of excess moisture on quality is taken into account. 
Yields varied far more according to fertility than to irrigations applied. It 
must be remembered, however, that the high state of fertility obtained in the 
legume rotations depended directly upon irrigation during the normal years 
of scanty rainfall preceding. 


Experimental data in detail obtained from the 5 wheat series are given in 
tables III to VII, inclusive. 


Table IlI.—Ivrrigation Experiment Station, Brooks, Alberta—Plot Series Record 
1927—W heat (Marquis) 


ROTATION B 
ee 2 
Irrigation aint) R 
Date and Depth applied in Acre-feet per Acre 28 ee = a 
fH E| © = S46 = 
Plot No. 68 amin A-3 |AE| & | Remarks 
June ' July August | »s (SB) a3 |aS S| te 
| BE td] BG 130] OE. 
22 7 14 23 ) 30 GS lant a cal al 
GEAL ess chal ee all ete ae ee ale ae oer] eects eterna | Seat 0-00} 1-17] 1-17) 0-97) 59-3)Mature Aug. 25 
GORA sere crete teeters ll eles OBB re -srevalllctesvell ecotcte!ll tere tin ere cll eecerel eiemerell aterete eters 0-33) 1-17| 1-50) 1-69} 54-1 “a weeit) 
OE ( Ors lel eae eeeeorell erie LUE Fa lesitork cal ene ine reed Kees leks cot loner oor kaerdco 0-33) 1-17) 1-50) 1-49) 69-0 Ge aol 
G4 aL || otie sil atrecesitrten WOR Bll bine eeaial keen Gs Pallet Reger cl acces Ra ea | eee 0-67| 1-17) 1-84) 1-71] 65-4 ss Hl 
a 2th. 5 walieracnel abo eee (VBR EA loe S ails-4 cigl loetec QES4 ee ara OST he cel ener 1-00} 1:17) 2-17) 1-37) 58-9 a aol 
(Fle ocdal acetal leoucl arias 0-33 Select ecteleeml ieee O94) Se eeiliccaters 1-00} 1-17) 2-17} 2-06) 51-9 cs 4s eit) 
GOES clin erections eae 0-33). Hosts corel Weeks otxoll reuse Oude ae eoliaaens 1-34] 1-17) 2-51) 2-48) 64-7 . moO 
Gon se csle ee ale rae eects (i= t0) | ress lack | eccestre | cea call ls overall vecoeete lier [cereal lovee 0-50} 1-17) 1-67} 1-59) 62-4 a oP o0 
OB icant aces Wats lest CE Ol] ectrston| cssctcctl ts tees oes teller exes LOO ate hee ie bee 1:00) 1-17) 2:17; 2-21) 57-8 es Sooo 
pS epee ae ete Pee UAT ln Ua ale ne Pe cee Le chellfag nll ita ie turd 0-00} 1-17) 1-17) 1-35) 56-8 2 ol 
Table IV 
ROTATION B 
June July August 
15>) 19") 23728 OE vk) by 30 
GOO SAS roel, rot alors to cates ice We atch |e ote Mretatell tc gpm lhecc mPa Scene Tice eae | arom 0-00; 1-15; 1-15} 1-16) 55-1) Mature Aug. 26 
doy aes a ecae (BBW fhesWerercses loteeeetl uete neh lietectue: |i orciel late el eeeowr estes ones aoe 0°33) 1-15) 1-48) 1-21) 57-0 2 sh 26 
OMe Verso. ae lee COS | teas rata Ieiestetes beast een Rc.cr lee iataal focac 0:33] 1-17; 1-50} 1-33) 57-6 se eres 
iW Pes eect kid Sen le oe Wop ee cig tea ae URRY deed (eicioidl peter hth eames lors 0-67; 1:17) 1-84) 1-62) 60-5 ee ares 
1 pete poeta helen llive.c MOSER Se alls oe Qe Stet eset eet UB Ys alles on 1-00] 1-17) 2-17} 1-93) 45-7 ce oS OU 
Gear eat ORB oc lego Rela oaallas allomac 0: DGB le sialic 2 1-33) 1-17) 2-50} 2-14) 54-7 ee eeueoe 
IB shisa| eee ERE sons oilers 0:35 0:34)... ./0-°33 Ocd4io ne love 1-67} 1:17) 2-84) 2-48) 53-1 si Loeoe 
Carolee baer DOO Ei le a) ean lee | ale Osd0 | seeee salsa leer 1-00; 1-17) 2-17) 1-92) 53-3 oF <7 28 
1D Fcelimcoolsen ¢ (DDO realtor pal eee tate cera nants 0-50). URN ee sorclles slene 1-50) 1-17) 2-67) 2-23) 51-0 s feE28 
tPA aees Ee ered INN Cec terra PROG ee tol oodles ae laacelliaeate is heolprecc 0-00; 1-17; 1-17) 1-08) 65-4 “ oe SU) 
Table V 
ROTATION E 
June July August 
Plot No. |---| —— Kx“ — : 
(1659211 25 1 8 | 13 ) 15 } 26 1 
LD s acs Ast frost okie oh Ne cnet led Iesoessltesevcsll2yac.cil ero pec tteees rool ee La nee | acta ce: 0-00} 1-17} 1-17| 0-98} 51-8)/Mature Aug. 25 
A HAC Sees | ee Eh reel etre Oe | creer ell erorereullonetereh isacteve lie Seneca celts jemi ORES Bho 0-33} 1-17; 1-50) 1:18] 58-8 we “> 26 
Dinceidhe comeallis « call eee kare “S| Waters [lenorate | erated eheemct cr open c a ce all tetenoratl cleienes | aretets 0:33) 1-17; 1-50) 1-25) 50-6 s Eh S 
Ade am er aree ollie bees * Doll tees oei| Meraicesel l operars COA ence | ots eile tome'll cosets sl eeoreee 0:67; 1-17); 1-84) 1-77) 62-3 y ele 
Seana diiscisaal lersaal te dicts | Be: CBB A cies Wsteral exe SS | rere adl Somers eer 34 1:00; 1-17) 2-17} 2-19) 62-7 st ae 30 
V ecrmerstartoia keane Iepcuts € Po einen keris leacrc: Baliye ral meters | arousal fo cee 34 1-00} 1-17) 2-17; 2-10) 58-5 {ee Septc 2 
| lee pamrerentdl ere lithe. c BE ecAincg hocte’al eeeoie 33 CL Ansell nO 33 1-33} 1-17] 2-50} 2-58) 51-2 id . 2 
SEA ae: 2 erecta eres | Seeee © OO erereei| sre aedl and oe | see < 4 | oho co Steichen Slee | are ae 0-50); 1-17) 1-67) 1-50} 60-3 rte PAUge 30 
eer ea fean eC Reta esd Lae = R10 heed ie oll acne ener 50S. aclicees hese 1-00} 1:17| 2-17) 1-57) 55-4 <<, Septesie 
1 ie aad PC ee be eal ele Abel AR alld <li CaO AGIEe oh oe oe Shere balls A 0:00} 1-17; 1-17) 1-42) 48-5 cs : 
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Table VI 
ROTATION D 
5 
Irrigation Seis ae 
Date and Depth Applied in Acre-feet per Acre mel oo |S v 
Plot No. 3) eezliae Ags) 2 Remarks 
June | July August | >& eas ins) 458 res 
ee ee ey —| $8 lak Saye PSE eo) 1} o 
21 | 23 | TE 13) 09 7:23") 30 AE lads] Ge laa5| hs 
EA hassel oeloal ts Sol faecal heen eee eee eee Ie Gaol Tek een ee a 0-00} 1-15) 1-15) 0-88} 43-8/Mature Aug. 23 
Do yey Sia Botcl eka lee oie EM eect ER RNI zac alceusy cach Coatsne dlmoseucilvaransite. tsiovahe 0-33) 1-17) 1-50] 1-35) 47-5 ‘s $ 23 
eral. s\etoaloe EES hic cies [is ese cass Secs iden tcoal hope Preis Pena oer oto eee 0-33] 1-17) 1-50] 1-32} 53-1 33 eo 
1D Rete (lb hood ee eee Crh ate cute i ea ea eal kos Scleal kotecaeny leven eet eee 0-67; 1-17) 1-84) 1-58) 53-4 # Te ye: 
Hare leerens| doce | oes PF) es eal Peer We 34]. Solera ltshensee 1-00} 1-17) 2-17) 1-79} 38-4 a oss 
OPA eee | nme ae, & Dole OOdm eras wee [leery eee OA late | saauc 1:00) 1-17) 2-17) 2-02) 52-5 us ‘28 
Brahe Sal More at bane Sole eres 33 S4ines Ally siete Sailers: 1-33] 1:17) 2-50) 2-16) 56-7 os 2 lt 
Cees PPS a, ae 0 () pew leew Seerce| 2 weal eee kt sree or arin lier eie taille ole: 0-50) 1-17) 1-67} 1-32) 59-0 cs = 28 
ND Beveriyecl eet «| Patino i CAD) eae hc steno ues pa Reuben XO) ses tullt. Berar vonesties 1-00} 1-17) 2-17) 1-63} 55-4 ee 30 
CF Frames i a ia LT Lan, Ae NO eg (ete a ee 0:00; 1-17; 1-17) 0-86) 53-1 i me es 
Table VII 
ROTATION C 
June July August 
Plot No — Riri a 
LSmie2a. 28 i! 2 
SOPRA Cee leet cles 3 Salle R | ae Pes | Meare | APCS | creat kexavaics | cvevateiereas lll o> avon 0-33} 1-17) 1-50} 1-21} 41-9)/Mature Aug. 25 
Lees a oral PRRs eee Cele lle -e Alege aren al Leen oer bel (ee ON [RRA sie ER ane 0-33) 1-17) 1:50) 1-28) 39-8 Ss 4 26 
Oise oe lenieeel lene homie CEB aeuallasae |Pejelc 28 horse || ee yl levee a allie 0:67) 1-17) 1-84)...... 44-3 cs ae 2h 
IDE eal cas eee hale eS ee ee eee ae Fey AN teal LenQrAnesl Baaenctes -33/....] 1-00) 1-17) 2-17) 2-06) 40-8 * 26 
TDN 54 ol ogo leno Sc Vevey sil ee ose Hoek heck na || ears taveeme Reaves eet °34)....} 1-00) 1-17) 2-17) 1-94) 39-6 ey cme 2 


Oats Rotation—Investigations on the water requirements of oats were 
confined to two series during 1927. The crop history of each and average yields 
obtained are shown in table VIII. The average yield of 103-3 bushels per acre 
obtained the fourth year after alfalfa is in sharp contrast to the average of 
88.4 bushels obtained the second year after peas. The beneficial effects of the 
pea crop on soil fertility in Rotation “E”’, consisting of peas, wheat, oats and 
barley, are confined largely to the wheat crop and extend only to a limited 
degree to the last two crops. 


Table VIII 
Yields—1927 Average 
: Crop history bush. per acre depth 
Series ee | | ter 
Maxi- , Aver- used 
1927 1926 1925 1924 1923 mum age (inches) 
meee ieee ee Oates. 6. WV beatae sheets...) beets.....)Alalfa....| 125+7 103-3 17-6 
De ee ae ete ate ew hea tee eas ye.» (Barley... Oats... 104-0 88 -4 17-9 


Irrigation Comparing yields from the strictly dry land plots, oats showed 
more need for irrigation during 1927 than wheat, though as in the case of wheat 
one 6-inch irrigation only was needed to produce highest average yields. ‘Table 
IX gives the average yields from different irrigation treatments. Results in 
detail are shown in tables X and XI. 


Table IX 
Dry 4-6” in 1926 
Irrigations applied land 1-4” 2-4” 3-4” 4-4” 1-6” 2-6” | None in 1927 
plots 
Average yields....... ee 50°3 91-8 105-6 104-8 92-7 110-7 104-8 111-2 
Average use of water.......... 11-6” 14” 18-8” Py ey A 26-4” 15-4” Pep rica il 11-4” 


Bush. per inch. used... 3... 4-3 6-6 5-6 G27. AGRO 3 Le 4-7 9-7 
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Referring to table IX it will be noted that the different irrigation treatments 
show wide differences in efficiency considered in terms of bushels per inch of 
water used. The very high average yields obtained from stored moisture is 
particularly outstanding. Plots irrigated heavily in 1926 and previous years 
showed no need for irrigation in 1927, while oats on strictly dry land plots 
were greatly benefited by one 6-inch irrigation. 


Table X.—Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 
1927—Oats (Banner) 


ROTATION E 
i} 
Irrigation Pee eee = 5 
Date and Depth Applied in Acre-feet per Acre mal Fy | 3 ba 
Plot No. ‘6 iBme| Ae As eal lage Remarks 
June July August | > # [a—,| 3:3 so — 
4 Bs (gac| 58 [522] 35 
| 16 7-21 | 27 8 | 12 26 2 AS |\ReS] Ae [RDO xa 
RQHA Aes lernee liee sa lls ueteadl ay sus, Slller Neng cee Seeen teste recat | eae ch. | eee eee 0-00} 0-73) 0-73} 0-91) 33-7|Mature Aug. 22 
LAA ae 88 els cll, se Pa eee a ee 0-33] 1-17| 1-50] 1-04] 103-9} “ “ 25 
LGR oe ol real eerie & A BE [octets || Suratsne say cuctal Me ones] costes tec eal econ cece cece 0-33} 1-17) 1-50] 1-12} 85-3 if “24 
(DE ea ead Alls ah al eee eee Ie Se Baja ho ere a 0-67) 1-17} 1-84] 1-56] 102-7) “ “ 25 
It RaomA rca apie dlloaa GOSH lvGas alles o ollevoete OAT Soe alae exe 33 1-00} 1-17} 2-17} 1-80] 104-0 Bee | OR 
CN aMnP Se? le? 33 “Ba kei, | aeea tears bene 33 1-00|-¢1-17/\ 2-17) 1280) 90-1) 20) ee aaa 
ogee ma oes ca Bt sliced banal od bara atte WEAN +33)... 1:83) 1-17) 2-50] 2°23 /0)88-1| 1 ameae 
Re ele Crceraceal bea la hate Ferd (esseorte ake 50) [ape i co (eure loaat-ronl lean ec ione. eee lorstole! Irate ican ce 0-50) 1-17} 1-67} 1-32] 98-2 £ 324 
OMA Meal cecil eae eee BRAD O) bal eee | ere eal ae SOS oooh tot reali ce 1-00} 1-17} 2-17) 1-97) 91-7 * 25 
20 Ase See ee ees EE tee | As al Sone |, oben BORN lcm loess | aiee 0-00} 1-17} 1-17) 1-00} 96-7 a “25 
Table XI 
ROTATION B 
June July August 
Plot No.|—— at) | Saee e 
22 | 25 $1 13 23 | 30 
62 A..... ak 0-00} 1-14] 1-14] 0-86] 66-9|Mature Aug. 21 
62 Baers 33]. 0:33; 1:17) 1-50} 1-35) 88-4 v Mee AS 
Be Ae ge: *30|.. 0-33); 1-17) 1-50) 1-16) 90-0 ee Bee 73) 
62 D.. °30|.. 34 0-67| 1-17) 1-84} 1-58} 108-6 t ‘Sima 25 
62 Cine. 33}. 34 33 1-00} 1-17) 2-17) 1-88] 104-0 ei ae iy 
7g Aa 33]. 34 33 1:00} 1-17) 2-17} 1-92) 110-9 ss tae 28 
O35 sass Micra arated| | Set hats lows clic oll tasee keeles flntliia-5 tall ome) 1-33] 1-17} 2-50) 2-17) 97-3 ee 28 
SBME Ao. Fa oe rece WO eohll Goel lan eo om ell oor alborsllosa allanecdicct cle MOU Thoin -abotoydls alos iy) seo! s Ks 28 
62D ATE seh nee BO ae ame vostilies s hosas) BBO. olseeelteies e100) Ste17| E217) 5 1e83 | 11720) ne en 
63 E..... evapicglakdlncseot | ape [erates adh i aes ieee tes eee 0-00] 1-17} 1-17] 0-89] 125-7} “ “ 28 


Barley Rotation—The water requirements of barley were observed in two 
separate series of 10 plots each. The crop history of each series and the 
averages of the results obtained in 1927 are given in table XII. The 78-79 plots 
following the second year after clover show a comparatively small increase over 
the 21-25 plots following the fourth vear after peas. 


Table XII 
Yields 1927— Average 
Crop history bush. per acre water 
Series | used 
1927 1926 1925 1924 Max. Ave. (inches) 
Fm 2 en ee See ee ee Barley....|Wheat....|Clover..../Clover....| 85-0 69-6 14-4” 


i BG ee Baa Seem 25 ck Dae) xt Us Barley... |Oats,...-5 | WHeate. 2) eas eres era O 63-0 16-1” 


Irrigation.—Barley made the least use of irrigation of any of the cereal 
crops under investigation. In fact in Rotation “E” the highest yield was 
obtained without any irrigation while in the 78-79 series Rotation ‘‘D” the 
maximum was obtained with one single irrigation of 4 inches. Results from 
different irrigations are averaged in table XIII. 
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Table XIII 
Dry 
Irrigations applied land 1-4” 2-4” 3-4” 4-4” 1-6” 2-6” | 4-6” in 1926 
plots None in 1927 
verapervields: Aeieisaa st sae» vos 70-9 70-9 69-1 71-2 63-0 65-3 57-1 56:8 
Average use of water.......... 8-9 13-8 16-9 21-4 22-4 15-8 19-8 9-6 
Bush. per inch used............| 8-0 5-1 4-1 3:3 2-8 4-1 2-9 5-9 


It may be noted that slightly higher average yields were obtained with three 
4-inch irrigations. Considered in relation to the other yields, however, this 
result can hardly be accepted as significant. The results in detail obtained in 
connection with the barley experiments are given in tables XIV and XV. 

The result from plot 21A in rotation “ EK” deserves special mention. During 
the period 1918 to 1926 this plot received four 6-inch irrigations annually, except- 
ing two different seasons when one and two irrigations were omitted. In 1927 no 
irrigations were applied. ‘The point to be noted is the plot’s present low state 
of fertility indicated not only by the low yield in 1927 but also by an ex- 
amination of the soil which it may be stated has acquired a pale grey tint 
generally associated with a low organic matter content. This marked reduction. 
in fertility may be attributed to two factors. (1) The inadequacy of peas as 
a soil improvement crop in a 4-year rotation, and (2) The excess irrigation 
applied annually during the past years. ‘The present condition of 21A is 
simply the result of over irrigation greatly intensified in the absence of an 
adequate soil improvement crop. 


Table XIV.—lIrrigation Experimental Station, Brooks, Alberta—Plot Series 
Record 1927—Barley (Barks) 


ROTATION D 
rae: a Hie 1S 
Trrigation 2p] Ss ~ 5 
Date and Depth Applied in Acre-feet per Acre 28! Od |e be 
ElotNo.|=———— So. Smee A® |\fes| & Remarks 
June July Augusto sa 5 is: le El Ss 
— ———____} | 35 (ge | 22 (235 38 
23 | 28 8 | 12 25; 29| 4 AS lewis] Se lass] ka 
TRS: Nos wel tos dal incre fo oraiell (ee oneal ic eee [eco eo ol foretes col I teed (veges) eee eee (ge 0-00} 1-15) 1-15) 0-62} 64-8|Mature Aug. 22 
1B Ac alee OG lhe 25 ots Racantedl ha tte (osc | (ad eA Rca GRAB deeearal ersten eae 0:33] 1-15} 1-48} 1-20} 85-0 ky Saeco 
(Oo Salle hal rel eel nee Sebel Seetade || ape etell ctevatel| ogcvencll eter se | ace | euakate 0-33) 1-15} 1-48] 1-07) 74-8 ay a 
3 Dic mci al tees heen Ieee eae 635) lees lacmsel sects ino OS, Ce See nee 0:67} 1-15} 1-82) 1-46) 77-0 ul) te: BR} 
Ete tseel | eves eactevel| ctnedell hs. ok Oh) cecal nee alia ae Alfa Bele sen! Oak 1:00} 1-15) 2-15} 1-29) 72-5 Bs Jae 
Ai lgises pe tl ieee GE leks cont asechen Nees 34]... Bel eoall: Boks 1:33) 1-15} 2-48! 0-63] 60-5 oy neeae ss 
Beast ls a: Soils serlasae Al Greece! [ie ati craves °33] °33 1-33] 1-15) 2-48) 2-08} 61-2 . 23 
CE Ree eerie .c| soos | szreill caer HU) rare! Micke ol sea ered) Gel ee 0-50} 1-15) 1-65} 1-18} 70-1 s 3 
IB) eoerc|l 5 catdlio s0 Bade S| Sop Belts Oss SOOIE oe |retee sie are SU es ioc 1-00} 1-15) 2-15) 1-69} 57-1 s S23, 
ae a0 dle Se alien Sel aa SOB rece bE | ec (cere el er eee eee 0-00; 1-15) 1-15) 0-84) 72-9 uy tf BR 
Pa 
Table XV 
ROTATION E 
June July August 
Plot No..|——-_ >> _ | 
21 | 27 8 | 12 { 20; 25 4 
D9) daha cos oe lhaveus: all hs a cred leesaye leceworel ld g.0 ol yeas LoS) torecnsl leucsoeel Reaeeed leccae ee (eneioren Races 0-00} 1-17) 1-17) 0-86) 77-0)/Mature Aug. 27 
AA toeHeewe lray crates Mikron | emer s SEO ep ete etal teres ciel terete [eutectic oll Glan ell aati lawarens 0:33) 1-17) 1-50} 1-24) 66-5 ss Sh 228 
IN IEPA VP OEM Tete lieretete di oh iae. | oteeter (fare o.6 as ha Gs cl lecrceal eesical asin al ania al anne 0:33} 1-17) 1-50} 1-09} 57-2 ow ae 228 
DAR RIE Wee. «medal ees ai] ters BhellaLE Bie | oolere SEs adilocce Bot cod ieee those 0-67); 1-17} 1-84] 1-36] 61-2 a TS 
Lo ME Eat rece retell eae rene lhetye ceil Pasa tavtarensflotavehs REWER olla atic °34].. 33 1:00} 1-17} 2-17} 1-78) 70-0 = 29 
De ies (Rtas «Ree | eens eee She 18 Boral ete 34|....]. *83!.. 33 1-33] 1-17) 2-50! 1-37] 63-9 - Fea y29 
SD Lee ites olliaotagsilttae ail acters +33}. 34 SeMlaacalle.arve 34 1:33] 1-17} 2-50} 2-16) 66-5 st) cer 09 
DSEANA dal erestaltes celle a cis hoa CHO" goers nese | teete dosed | stars | ciecavell acorns ote ate 0:50) 1-17) 1-67} 1-48) 57-3 & 6. 28 
DA een ea ego: aac then oll cza ee = EO lho el eeaens lose rote Iereoe. < licaeteds | cRnceve ||s dtokar|iaysven 0:50) 1-17) 1-67] 1-32] 68-6 ce oa 28 
Lee eae | erratic ec eer ae Stoke | arom. | Ssecene| er wie | scacerol| siat one ere ete eee 1-17; 1-17) 0:76) 40-7 oe 28 
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Corn.—The yields of corn for 1927 are below average mainly as a result 
of rainy and relatively cool weather which prevailed particularly during the 
period of germination and early growth. The plots were seeded May 10. ‘The 
weather at that time was clear and fine with relatively high temperatures. 
Conditions looked promising for quick germination and early vigorous growth. 
Rainy weather set in May 17, however, with the result that germination and 
early growth were retarded during the cool weather which followed. The crop 
never fully recovered from this setback. Later seeding would undoubtedly have 
given higher yields. 

Considering yields in relation to moisture, the results show that the pre- 
cipitation received was practically equal to the moisture requirements of the 
crop iand that very little irrigation was needed to produce even maximum yields. 
The dry plots in fact gave the highest yields and highest quality of mature 
seed. Results obtained are given in table XVI. 


Table XVI—Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 
1927—Corn (Minnesota No. 13) 


ROTATION D 


Irrigation 


5 hee 
Date and depth applied in acre-feet per acre 3 ee $ 3 5 = 
if we DES As fal oo) 68 
| 6 Gee = e.5| & Remarks 
Plot No. June July August Sy le | ae a 
5 lae| ss (Sse) 2 
—————————| Q |< 8) qm |e 30) mb 
25 12 30 4 10 15 19 
tons 
GeO a af tie es el bps ere al oad edb ek oll | ae 0-00} 1-06) 1-06)...... 5:28)}Y ield shown in- 
CASey A Sieh ee en opr Oecd fo ait Deke ato IP oe ocd alaoB. toe fro s'so allah 0006) ate 0G) eeres 4-72} cludes grain and 
TO 1 cuts ecel|h citeate eset lsc ne arc esses el eke ey crc | ene | ea | 0-00} 1-06} 1-06)...... 6-73] stover air dry 
(AAD Ber en Alite cara lea oo O25 aeaeer OS 25 reer Ge ere ee. 90/0 L 06) 1 S6)o ee ok 6:39) weight. 
(ASU A Shen oct. canoe 0225 ea ane |eeerers an eee 0:25 |For ee |S ae 0:50) 1-06) 1256) 4-70 
HAV Ie tne atte lige eine 0-25) eee O25 aaa eee 0-25 eee Ono lc OG 1-81 5-88/All plots harvested 
TAIRA E teres oneliinron o 2 (250-25) eer Oe 25 eae || ae ee 0-25} 1-00) 1-06) 2-06)...... 5-49|September 30. 
Ai fale OES Oo AN Oe ara, Bic 3 Uae tH et A eee nel Ps cewek i eres 3 (8 eeca oe 0:38} 1-06) 1-44)...... 5-33 
Aver i A IEA Roel een A Selle: 3a 6 (Ue tele ated la ane aallee et A els ev o.ceall ia alec OS76) > L206 le S2 eer oe 5-62 


Beans.—The project devoted to beans includes a study of (1) variety, (2) 
moisture requirements and (3) time of irrigation. The factor of variety may be 
considered equally as important as moisture in this investigation, since varieties 
naturally vary greatly in suitability and to a lesser extent in moisture require- 
ments. Suitability is determined mainly by adaptation to soil and climate and 
by the quality of the mature crop. In this regard the bean investigations at 
Brooks are proving highly successful. Standard varieties, including canning 
beans of the highest quality, are being produced. These include such varieties 
as the Pink bean, Red Kidney, Robust Pea bean, Luther Burbank, Lady Wash- 
ington, Australian or Alberta Brown, Pinto, Cranberry and others. Great 
Northern, a large, white, late variety is being grown but does not always reach 
full maturity. The Lima bean too is unsuitable on account of late maturity. 
The same is true of most of the soy beans; one variety, however, named Wis- 
consin Early, is proving adaptable and promises to become a useful crop for 
conditions at Brooks. The soy bean is valuable as a soil improvement crop and 
as feed for stock. 

The moisture requirement of the bean crop in 1927 was almost entirely 
supplied by the rainfall received. There was little and in some cases no need 
for irrigation. Time of application exerted some influence, though the modifying 
effect of weather conditions is evident. Late varieties benefited more by irri- 
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gations applied early in July while earlier varieties were favoured more by later 
irrigations. The high relative humidity in 1927 favoured the production of 
high yields. The yield and irrigation data for 5 varieties used in 1927 are given 
in table XVII. 


Table XVII—Bean Variety Tests and Irrigation Experiments, Brooks, 1927 


Trrigation : : 
Data and Deoth Yield in Bushels per Acre 


Applied in Acre- eaiess 

Plot No. feet per Acre 2B) Sry a | @ ie e Remarks 
July | August | > IS—,8/ go |_|) 83] BE ee 

ee ee ees eos | 2eeh | ss | F 

13 { 29| 4 AE lIm<dSige leh |o2z| and] a | 4a] < 
OBA ee ere oul eters, | EOE [ate 0-00}; 1-31) 1-31) 17-8} 47-0) 35-0} 20-5) 41-7) 28-5 
59 B ORB Y bacco begs fais es 0-33} 1-31) 1-64] 19-9) 42-3] 28-7) 18-7} 38-2] 25-1/Great Northern variety on 
JRE OR ee oo aa 8 (CR eo 0°33 O33) iemelers Ae iA, Vere | an eee 36-0] 15-3] 42-5) 28-8) Plots 59C, 59D, 59E did 
By OMI sey ates 0-33]... .|0°34 ORG Tiiedeo ! eel OSes cp) eect 36-4} 11-7| 39-8] 26-6! not mature. 
SOM heats oor Sela ceo] UGS Rake 5! Pe SSolmelco Lime G4 eel aal ae ceee 38:7} 12-2) 45-8) 27-6 


Averages..| 18-2} 44-6) 35-0) 14-7) 41-6)...... 


Alfalfa Hay——The yield data of the alfalfa hay experiments of 1927 show 
a number of marked deviations as will be noted in tables XVIII and XIX. In 
the 56-57 series plot 57B gave the maximum yield of 5-83 tons per acre. Con- 
sidered in relation to the yields of the other plots of the series, however, it js 
evident that the deviation noted cannot be considered significant. Instead, the 
yield of 5:32 tons obtained from 56D is to be regarded as maximum for this 
series. In the 54-55 series, a 4-year stand, yields show little relationship to 
irrigation. In fact, the variations noted are probably to be attributed as much 
to variation in soil as to difference in irrigations. The yield of 6-45 tons per 
acre from the non-irrigated plot, 54A, is extremely high and largely the result 
of stored moisture. Considering the two series as a whole, however, it is evident 
that the older established plots of 54-55 required less irrigation and produced 
higher yields than the more newly established alfalfa plots of the 56-57 series. 

Alfalfa hay showed relatively greater benefit from irrigation than other 
crops under investigation at Brooks during 1927. No less than two 6-inch irriga- 
tions in addition to nearly 14 inches of effective rainfall were used to produce 
average maximum yields. 


Table XVIII.—Irrigation Experiment Station, Brooks, Alberta—Plot Series 
Record 1927—Alfalfa (Grimm) 


ROTATION A 
5 
Trrigation as ee a 6) 
Date and Depth Applied in Acre-feet per acre 28) So |S <, 
Plot No. S |Ge2/AS Ags © Remarks 
>S |e! S'S (SuE| Ss 
June July August | 33 |'3 81 $8 |SoR] Se 
eel ee Say AE imc) am ja S0| wes 
Leezene2s 20 | 25 | 28 10 
tons 
SE Tes ocular? ol Aue OicllLaicacted (corel becca || Seeeie a LegAneees |CeracHl ecole (PRP eck see ar ae 0-00} 1-15) 1-15) 1-04) 6-45)|First cutting 
SSN G3 is sie Drake Or Bae C= SO epee elt ctesies ol rors eat toate i, seat cit ie ee | elev asg| iohonar sy | ove ool tyrek oh 0-50} 1-15) 1-65) 1-54) 5-51) July 7. 
Dd Core Acree ol laetets 20) feeeecos tiene tes ete ll oxererel lieve, ORDO letras |reettltaeas line's 1-00} 1-15) 2-15) 2-06) 6-72|Second cutting 
LYMM DSS 5 BSE Inala oe OOO mele eee ee alin oc CUS) | A escsc Skesese | Patek 1-00} 1-15) 2-15) 2-16) 5-72) August 24. 
Ae Beaten ets evel | O'S OU Ssroreie | evokcal laterals lene re litsofous Wie Shore Cea ONE S36 es Glletor 1-00} 1-15} 2-15) 2-17) 6-70 
D DIA oe Sorell ect Net xe 0-50 Oz SO ie Sera aa Aelia ce [ie oeetellatet Doon cellese. 1-50} 1-15) 2-65) 2-47) 6-02 
Es emer rete licaarens 0-50 Oi oem ersten |e llacetercalioresers 0-35 0-50} 1-85) 1-15} 3-00) 2-91) 6-30 
hi CBI 2.5 cilleeeee 4 llecertis USB E] ns cal one. ol peed Oe eee koe O84 eS eye 0-67; 1-15) 1-82! 1-50} 5-80 
DOLE Septal seeellis ate 0-33 Oise creates mre Hiet. 5.0 |Re avet et llepere oe BH Socal loose 1-00} 1-15) 2-15} 2-10) 5-66 
Ome pees eer eu seme scree [eerece i Kil eRe tcl areecedllafezeralliage acl Sere | am aneta leone ere eeactebe all sesteas oiel| eratetaneee 55E discarded. 
25% winter 
killed. 
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Table XIX 


ROTATION A 
} 
Irrigation eee fe 3 ‘é 
Date and Depth Applied in Acre-feet per acre 23| Sa |S y 
Plot No. 3S |SZEE/A2 Ags © Remarks 
J Jul August | 2a (SEE Se [euel se 
une wy SES ee 60 joo] Sk 
—-——— -- —- —| AB laa 8|/ am Aso} rs 
9 16 | 25 20 | 25 | 28 10 
tons 
DO A gered yee enerare lac ete cvacetrs| aes etl ateearted| ro ake real teretonted| Searetcl Peco ener liocetee | ecseetee| ameter 0-00} 1-15} 1-15) 1-12) 3-75|First cutting 
DOUB eee lars lets 0) S501 vevapes| eee Iaccteae |e kecsul cunimeel |ieenetee lieretenlimee ote | eescane 0-50} 1-15] 1-65) 1-71) 4-68] July 7. 
DONC See ee tere OSR510) rae he cory lesa terest 5 Oi eeeetel late cies lene ate erate 1-00) 1-15) 2-15) 1-83) 4-95|Second cutting 
Fae a DB Barak lec ese havc cral eeeaeecal Peeke a USO Arce latio callers od CO FSH) 0) Fea a ears fesccers eae 1-00} 1-15) 2-15) 1-79) 5-32) August 24. 
Ov EB ecee tile ce lets Oe telistescct\cetstel | ereteneel oeeners EONS so.c| borers losers 1-00} 1-15) 2-15} 1-42) 4-78 
OA eters WoO owallaaon 150) Shaver tetas | ccotetsl| tect | eheeeis Oe polls 1-50) 1-15) 1-65) 2-52] 4-66 
SD oconlleocn (UN esella co O50 | ee | hee letters lene | oe ()-50 0-50} 2-00) 1-15) 3-15) 2-86) 5-83 
57: Cs. See ae. O38 eater epee ereeees| cueters: [teeters |< tuaresleeenaret O34 | eM e otn corres 0 1-15} 1-82] 1-76) 5-36 
SVEN Die Anal boats Q2S ailments OSE sail tee seal ia cteten| etees soll econo oar soollacac 1-00} 1-15] 2-15) 2-23) 5-36 
HE Jia ae srecl oom O-33\teae leone OSA e os Pees cee lite oatlia ates 0-33 0-34] 1-34] 1-15] 2-49] 2-46) 5-09 


Peas—The moisture requirements of peas were observed in one single series 
of 10 plots. Details of irrigations applied, yields obtained and other data are 
given in table XX. The results show that irrigation was of little consequence 
in the production of peas at Brooks in 1927. The highest yield was obtained 
from 40A, a plot which was irrigated heavily in 1926, but received no irrigation 
in 1927. It will further be noted that 36A, a strictly dry land plot, yielded 29-2 
bushels per acre which is only 4:3 bushels less than the maximum of the series. 
It is possible that yields were depressed by some factor, such as weather condi- 
tions or some disease. 


Table XX .—Irrigation Experiment Station, Brooks, Alberta—Plot Series Record 
1927—Peas (Prussian Blue) 


ROTATION “Ei” 


2. 
) 
Irrigation ose: ries) o 
Date and Depth Applied in Acre-feet per acre m2) Sy | FF 
Plot No. ca ions AP Aas 2 Remarks 
>S [Ex Sl BS (SG Fl Ba 
June July August | $8 |'3 gi oe 235 2) Be 
| |—_] BE [i S| Be 1 80] 8 
ge | a) are N43 13 Xe) || 3} 
tons 
(aes Wyner (aeateacal bait gate Acyl ke ncoeel lems Payrmced een BlNhteal IN geal |e eel sel 0-00} 1-19} 1-19] 0-95} 29-2) All plots 
SEA, Sees | ees coe el eee Uta Ball ces ba re no Bl leon ol ene Oba ctl sca rome 0-33} 1-19] 1-52] 1-19} 28-0) harvested 
36 Oe B31 Fr el errors oeepre | Speers tetera «| ecewenl ta eeeee | eat | eee 0-33} 1-19} 1-52) 1-55} 28-9] September 9. 
Bi Caen) oe tera eres ol bc O33) eer eee eee: 034 sree, | Rs orcs reel ete 0-67} 1-19} 1-86) 1-88] 29-2 
38 (NERY ella aos O26 scale nodisons 0-34 1-00} 1-19) 2-19) 2-33) 30-5 
39 VERB Ils ao alincae WEB saecl| Pees al eneealle om allie 0-33 1-00} 1-19) 2-19} 2-22) 32-1 
EK sos Bee lita Gee Ore Bilea so lloan 0-34 see S ye 5 all ce ellaots 0-33 1-33] 1:19] 2-52) 2-45) 32-0 
SS aA Sree ee 21h eee OO)| ceptele seed eters | crocs eee | <cacsiel eae | eas 0-50) 1-19} 1-69) 1-57) 31-1 
BOCAS. a -feiltepmevcl it’. cocal| ex Meveilieestere 0-509] ears | meters | cee | ames oO ca clbeons 1-00} 1-19} 2-19} 2-03) 33-3 
CA Caeser eee | ee | eae deal at ol eae ceo (ps (ecu d by be nore y leaned lRerssot leeecue 0-00} 1-19} 1-19) 1-37) 33-5 


Sugar Beets—The study of sugar beet production under irrigation comprised 
the major project of the duty of water investigation at Brooks during 1927. 
Moisture requirements of beets were studied particularly in relation to soil 
fertility, time of irrigation and seasonal use. Yield data obtained include sugar 
content and beet tonnage and are shown in detail in tables XXIII to XXVI. 


Rotation.—The rotations used include alfalfa, clover and grasses or non- 
legumes. The residual effect of the legumes on yield and quality as well as 
water requirements was observed in detail. For this purpose beets were grown 
one, two, three, four and five years after alfalfa and one and two years aiter 
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clover. In the non-legume rotation beets followed the third year after grass. 
Table XXI gives the averages of results obtained from each series. The averages 
given include results from dry land plots and plots which received one 4- and 
two 4-inch irrigations. 

Table XXI 


Yield of beets Yield of sugar Average 
Place of beets in rotation per acre lbs. per acre depth 
Series SS water 

Max. Ave. Ave. Max. Ave. used 

% (inches) 
52-08...... Ist year aiter-aliallatcs «cecat om dees och 10-6 13°8 17-7 5,300 | 4,900 21-1 
eae ae 2nd : a Sago. attack, ee yr nee eer 17-0 15-7 18-2 6,120} 5,700 22-2 
BGs cote iy: 3rd : ber Me ean Cllr car ike 18-8 17-1 17-3 6,300 | 5,890 Zoe 
Bar ee 4th . iE Se Pe Dia PU legis bran ul ate aloha 6 S000 |e 21-2 
: ee is a 5th a Be ATP sear aan 19-1 17-4 17-5 6,680 | 6,080 17-0 
LOS a okt 1st se GLOVeRe er. eat. Ge atis has 18-2 16:9 17-7 6,670 | 5,970 18-2 
SRE enone? 2nd ae SE ee nee aN 19-9 18-0 17-4 6,900 6, 280 eeu 
89-90...... 3rd - EG ee oe Neca heey ea soe 10-0 9-7 16-9 3,050 | 3,370 20:5 


The maximum yields of 20-3 tons of beets per acre and 6,800 pounds of 
sugar in the alfalfa rotation were obtained in the 44 series following the fourth 
year after alfalfa. Unfortunately the results from the dry plot of this series 
had to be discarded on account of certain local soil conditions which obtained, 
and the averages for this series are not available. It may be safely concluded, 
however, that for conditions in 1927, the fertility was highest following the fourth 
year after alfalfa and that even in the fifth year there is no marked evidence of 
decline. The comparatively low yield following immediately after alfalfa in- 
dicates the advisability of using an intervening crop. Yields following the first 
and second year after clover are high and indicate the readily decomposable 
nature of clover residue. A comparison of yields from the legume and non- 
legume series clearly indicates the importance of legumes on beet production. 
The uniformly high sugar content throughout all the beet series is a notable 
feature. Sugar percentages show very little decrease even with maximum yields. 
Favourable maturing weather during September and October was an important 
factor contributing toward this result. 


Moisture Requirements—Results obtained show definitely that on the 
average one irrigation only, in addition to the precipitation received, was suffi- 
cient to give maximum yields, with an average use of 18-5 inches. The relatively 
high yields produced without irrigation are the results of unusually heavy rain- 
fall favourably distributed. The influence of irrigation on sugar content is not 
marked. The highest average tonnage of beets was obtained with an average 
decrease of only one-tenth of one per cent sugar content. Average results from 
different irrigation treatments are summarized in table XXII. 


Table XXII 


Lbs. 
Yield per acre Ave. Ave. sugar 
——_——_|per cent} inches } per inch 
Irrigations applied Beets Sugar sugar | water water 
ooo in used used 
Max. Ave. Max. Ave. | beets 
les a, Rk Ue A ro eee on 18-2 15-2 6,670 | 5,350] 17-7 13-3 401 
Le ee Meas Le Ane NS Goh css Paces 4 20-3 16-5 6,900 | 5,780 | 17-6 18-5 312 
RUE RTP cen are as his vores & ads eis Sen sche 18-5 15-6 6,485 | 5,420 | 17-2 20-6 263 


FUME ETL Pee OE EE eee 17-1 14-4 6,180} 5,080 | 17-2 26-7 190 


86 


Department of the Interior 


Table XXIII.—Irrigation Experiment Station, Brooks, Alberta—Plot Series 
Record 1927—Sugar Beets (Kleinwanzleben) 


ROTATION A 
2. ~ 
Irrigation oes 3 3 2 8 
Date and Depth Applied in Acre-feet per Acre 281 Oy lo O by 
Plot No. | 68 See Ae Age 2 a 
June July August | >a \245| es Ise| SS 
—- a ——| BE EE") $8 (3351251 
29 27 19};Q |M@<¢8) ER [ash He] a 
AO AL, tore eee lcrets Ol tetaall serrate eer seams calli eee lk ce cen [cement | Mr ere oremee | een | 0-00} 1:37; 1-37] 0-89) 16-6) 16-8 
Ble | eee le eel ltopeten| ouster eS le ose lchentees | eyeevet steal euenetoy| ete toy dll eects lee 0-33) 1-37} 1-70) 1-18} 19-1) 17-5 
(Bnet ee, Bon Dees ee Re ed ly 0233) Mera eee clincee laeealeee 033.4) eae | eee 0-67} 1-37] 2-04] 1-49} 15-9) 16-8 
1D eae eae Salnos allnoes O33) aete aloes A tems Palas OsB4 ec racer: 0-67; 1-37| 2-04) 1-41) 17-0} 19-4 
1 Re he Als ate eG lino, 5 (ESRI o%|Pacclbaccicooe lecax 0-34 0-33; 1-00) 1-87; 2-37) 2-20) 17-1) 18-1 
AA BA. 5 ioe 3 Cec Beatie isle BA See eeteccal |e ante ll avi yall cee De ae ck lk Spree MP wl | erie [lar ae 0-00} 1-37; 1-37} 1-00) 10-0) 17-8 
1S Je eem bee al ee ee ate ee OsBSi. foe eed eocheta Het el oie cl eee el | anemia eee 0-33} 1-37) 1-70) 1-77} 20-3) 16-7 
(OPE hae le ae ealls cat ah ae EB 3 rats = te eae sl ered al ann oie Oeev les oolfooce 0-67} 1-37) 2-04] 1-74) 17-3) 14-7 
1 DPF AA #08 | ntl ees v8 Wr aaate Ue Sats fel bal hos Gel ae a oll fens obs OeB4ic eee |e ee 0:67} 1-37) 2-04) 2-40) 17-2) 18-9 
Byte |e he siliaeel see 0-33 2 «.|0°34 0-33) 1-00) 1-37; 2-37} 1-89} 15-2) 19-9 


Table XXIV.—lIrrigation Experiment Station, Brooks, Alberta—Plot 
Record 1927—Sugar Beets (Kleinwanzleben) 


ROTATION “A” 
| 2. = 
Irrigation el ee eee s 
Date and Depth Applied in Acre Feet Per Acre a?! Sa |S O i 
Plot No. ana = OS FRE HHAL Aes) eo] 2 
June July August | ps |Sat| as ey a ee = 
iar eB Be lyeealeee of eee 
29 25 | 26 19/Q |Nae| ee ese Hse |] wa 
Ue: rc ie a Rarer etal Peal Weare ira era al aca Keane) iol. Sl ordual ice hovel Coldcxcll lif’ ob 0-00) 1-37) 1-37) 1-41) 15-5] 17-6 
TDs cat lhe beeline teat los eye OBS ilasapeal bette lo Roe leaecte lie oes ileenene erect eeees 0-33} 1-37; 1-70) 1-74} 18-8] 16-0 
CO sre ol eee cece eee OP SS ieee deters | eeete | wee 0284 eae real eee 0-67} 1-37} 2-04) 1-89) 17-5, 18-0 
1 DEALS |e Sie lsc eect aa one OF 3Siees. sien eae loeees 0-34 ...| 0-67} 1-37| 2-04) 2-30) 16-6) 18-4 
De al eee oedipal acetic LOJGES 73), | esne | eee cenit ears Dopy Nps | ae 0-33] 1-00) 1-37; 2-37} 2-37] 11-6} 16-8 
AS A os Ses wl cipc eel aster can llniceh es acl esc atl eater tes ee teste lhe ae eterno] eect eis ieee 0:00} 1-37) 1-37) 1-05) 15-2) 19-3 
Be eeealcect cee alice alacant’ USES 3) leat  s ercael React cae icsdearel[ ceeweal se sper leo cl aries 0-33} 1-37} 1-70) 1-80} 15-6] 17:4 
Cee eal elie tee CUES 3551 Nea le aes er areal Im ea fe 0234 oe eleeiee 0-67; 1-37) 2-04) 1-89} 15-5) 17-9 
OB ES ea cers oi | he OSes treed perc rilieetace | terse | este OPS 4 ee lec 0-67} 1-37) 2-04] 2-02} 17-0) 18-0 
a She ten Nato ll ete WE | HAR HOSED terran Psrotell (SoG 0 Atesorel ao 0-34 0-33} 1-00} 1-37} 2-37) 2-48] 16-1] 18-2 
Table XXV 
ROTATION “A” 
‘ 5 z 
Irrigation ao ae oe iy 
Date and Depth Applied in Acre-Feet Per Acre A Pceeens pa 4S) i 
Plot No. ee 65 SEP} ASlALy} e| 8 
June July August | 33 |S4,8| a3 fects] oB b 
= BE SEP | os |Seele5| & 
8 25 | 26 9/A |adol ee asa ba] ow 
ASE Ne i) s.i5uc Re has Sees ISS aEAY c.< fate Fee cr | Epes ee eel ee eee cao oem tenes 0-00} 1:37} 1-37} 0-88) 13-0} 18-9 
BB © seen czas ih eats hee ae cil coe calc Retegmes thee cds | cages cp Sten lent el ome 0:00} 1-37) 1-37) 1-02) 14-4) 18-4 
525 Bees Aedes eal iseaeeeieeeevellerae EBA cote al IR be ieee | oe al he i 0-33] 1-37] 1-70} 1-18] 14-1] 17-7 
D2 Car ool el cece etal eee aeeeealoteene 0-33). Oc 84a ele 0-67} 1-37] 2-04] 1-68] 11-6] 16-6 
Dy A sedeke Noe ere | ee sear | scene) | eee ee 0-33). COGS Y: 8 ti illo 0-67} 1-37) 2-04) 1-83} 15-6) 17-0 
HOB: heal eee ee eee eee 0-33). 0-34 0-33} 1-00} 1:37} 2-37) 2-23] 14-4) 17-8 
Life Ns WRIA! VORP ener Pan ara Varese lone rom enya Fl Peeters meer lnaereral (aceeetl Woewenctl lecchee 0-00} 1-37} 1-37) 1-48} 17-2} 15-7 
68: Be eletace lee eeeeeloaee al ane DSS ice cll ieee a eectepellecstewe renee ees 0-33] 1-37} 1-70] 1-44] 18-2) 19-0 
68) Gy Soe as S| ee 0-33 1 a OMS4 |. eee 0-67| 1-37) 2-04] 1-91) 19-9} 17-1 
GED cis | dere sede lad sees aed eee Os SS ieee ee OSS4 en) ee eee 0-67| 1-37} 2-04) 2-08) 17-0} 17-9 
OS ie EG 2. esos lee oe al eee alae Oe SS hares, lhe aves OsSA ern me 0-33} 1-00) 1-37) 2-37) 2-30] 16-0} 17-4 


Remarks 


Scries 


Remarks 


Remarks 
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Table XXVI 
ROTATION ‘‘B” 
2. = 
Irrigation Palen Pe © g 
Date and Depth Applied in Acre-feet per Acre 29 Org ©) ba 
Plot No. ro} am ane) 2 ae bo © & | Remarks 
June July August | > § gam 23 [Sy | z= 3 i 
ae eee Bee “ak Orr iias 5 So &p 
25 | 28 19 AE leas| Se |S RS] Z 
FU eA emrean (remand re ol erecee Ved eee oe cua eee eel ha wrel Since los mele ae clics exe 0-00) 1-37) 1-37) 1-04) 18-2] 18-3 
ABS 1d] la Se ol eae = ene (ORT 3.cillisttaey ell ess clan aten ale ee eee Ieee 0-33} 1-37) 1-70} 1-12) 16-4) 18-5 
Cae ie We ae ee aM ean OtSS PR are eer ail bases lt cree eee io calleees 0:67| 1-37) 2-04) 1-63) 16-3] 16-6 
DD Reel ere acer wand OSS Te Rare Sou ltteer cali act OR S4 Aare cichile coe 0-67) 1-37; 2-04) 1-69) 15-6] 15-8 
Ee cel eel eee eases | dtc (ae SHS 5 alles ella ceo eliferme (O}aray da che teal| scene 0-33) 1-00} 1-37) 2-37) 2-10) 14-7) 15-7 
ROTATION “CY 
89- age cid [Boast all oso dl ae tcl g Saeed fo ARaRA ln "enclose REEDS sal (co. eee Reel (ocean | one ara 0-00} 1-37) 1-37) 1-20 9-8} 17-3 
sal 2 cae Seo tac SING ee Doss oo alle cacieecallessellécosifeccollamaatine cal) MUSES ii lei d ls Ur( 0} 1 te lorst 0) 9-4) 17-7 
aol t.coes acer a edee 8) eros MoS Wo ce slleceellbeasls sacileac oboe Saale seul) UGCA a Weed 7o(0V a ior (5) 9-8] 15-8 
D A | se Mott: | cates Mat Si Ot reise tell See |b tee. OeS4l cee eile 0:67; 1-37) 2-04) 1-84 9-6] 19-0 
Jibs nl leds ene ame eae O63) he eeu let oaeel enna eas Allnorce 0-34 0-33} 1-00) 1-37) 2-37; 2-25) 10-0] 16-8 


Table XXVII— Monthly Use of Water n Inches—Sugar Beets at Brooks, 1927, 
showing distribution of rainfall, wrigations applied and results obtained 


Months 
Monthly Total Yield 
distribution May June July Aug. Sept. Oct. per acre 
of rainfall a 
in inches 4-4 3°8 2-6 1-1 1-7 0-7 14-3 4 
i! 2 
Irrigations | ¢ S qd 3 < 3 = 3 u s 2 3 = % 3 - 
applied ‘Aeg | Beg 3 | Bay DB | eg Se 4 es a es Z c= = 
eee ee Bie ere ees a lease Tiss | Soleo ' os PSS og ee cet 
serewpenes Irn at me jet os pete | a hoe | os | tea!) & |ltoeal & lta! & 5 S 
Pact tee tesa ee ae te ae EY RSE PSS Lae) Ee fal aw 
Plot Nos. 
AS Nein panes $5 AE a ok: Outi tas: Be L ees rere SIO go oa BBs. Soden USUI oer 0-1} 0-0} 13-2) 15-2) 5,850 
Cy 1 Bhs cry iota | an te 4-0 4-0 Hai eeseye O)si) tei vets PAS ie (7) | eee 1-1 4-0} 20-4) 15-8) 5,430 
AS! CRA eee alten oes 3:2 4-0 6-3 4-0 SOU sects 320] Bayete. BSN a 4 oto 3:7 8-0) 27-2) 15-5). 5,550 
CD Boeoae ocir eee 2 (le a-3()| | Sena 4-0 OnOlen ss. Boll ae on PY rs 3-6] 8-0} 26-1] 17-0] 6,120 
ASH ics ee es cer 4-5 4-0 6-9 4-0 9-3 4-0 O° 4 era PASTS a 0-4} 12-0} 30-0}. 16-1} 5,840 
BZ VAR voree cttrs | hacer Ae Dlicrhten sO) A or BLOC as a See axeac soe Oe eens 0-8 0-0} 13-6} 138-0) 4,920 
Ho! OSes tile abot) | nae 7S Ds ao o5 ae PA OEN laters PAG less. ie ILO ocean € 2-2 0-0) 15-2) 44-1} 5,000 
SPAN Bie a Oe tes | eek ee WMA soaas 5 19) 40 en Os Siento: DAN, LAT yacheaee 1-1| 4-0} 14:5) 11-6).3,850 
EPI Gy Sed Seen Cee een DsA estore 3-8 8-0 Qe:3 I; pratorsh. Zeal ea tone DASUNS 6.600 2-4 8-0} 23-0} 15-6!°5,300 
DSEACIAL CELE Ota eae Gite} be 3°5 Jol IDCRI Be cae 3 OR ee (20 Rance 0-7 8-0} 23-1} 14-4} 5,130 
Lapa a eaees See ale eee oh il aae ter 3-9 8:0} 10-5 4-0 Deol oes PAD AW yA ore 0-1} 12-0} 22-9} 14-4) 5,300 
SOOO At awe. laste. PBAV © 8 rca Boe sass Gor7i| Betts 3-0 VS eis divs 1:0 0-0} 16:3 9-8] 3,410 
89-90) Beate. aleeee an 1-0 4-0 O54 ewe Gs8 leas. AN etetere, a Ol cs teas 1:5 4-0} 17-5 9-4] 3,330 
BO-O0KG sere [aoe 1-2 4-0) eb: 4) a4 Ole O20... sro iNkseieAge OnAle ee. oe 0-8} 8-0} 20-1; ‘9-8} 8,110 
89-00 ND Pee. Sona. ERs) Zo) eal) AW Yc Sean. Mot ado oe SA enee. 2-1] 8-0} 23-8} 9-6) 3,650 
SOLO CH rears. «late 3-4 4-0 6-4 4-0 8-0 4-0 OO leer BOO s wee 1-5} 12-0) 26-2) 10-0) 3,340 
SU=90) He. kt allies s 2-8 4-0 6-3 4-0 CSO Raaerer D7 Oli Peretet ets al, petaba ote 0-7 8-0} 22-7) -11-9} 4,200 
89-90 G AsO ltt. 4-7 4-0 8°5 8-0 Ufo aioe OO eeva. cick. 0-9] 12-0) 26-8} 11-0] 3,720 


Time of Irrigation—The weather conditions 
limited scope for the study of this phase of sugar 


during 1927 afforded rather 
beet production. Results do 


indicate, however, that time was a factor of importance in applying the single 
irrigation required to produce highest average yields. 


Beets irrigated late in July produced relatively high tonnage but only 


average sugar content. 


Maximum results therefore were obtained with the single 


irrigation applied July 12. This is in contrast to the results in 1926 when 
highest yields were secured with 3 irrigations, applied May 25, June 15 and 
July 15. The difference is mainly the result of variation in the amount and 


distribution of precipitation in the two seasons. 
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Seasonal Use of Water.—Three series of 5 or more plots each were used for 
observing time or seasonal use of water by sugar beets during 1927. These 
included series 48, 52-53 and 89-90. Soil samples from each plot were collected 
at intervals of 10 and 15 days throughout the season. 

The results of yields from the 3 series in this project are exceptional in that 
maximum yields in each were obtained with 2 irrigations instead of the average 
of one irrigation required to produce the highest average yields in all of the 8 
beet series grown at the Station in 1927. Variation in soil condition is likely 
the cause of the deviation noted in the case of the 3 series selected for seasonal 
use of water studies. . 

The results given in detail in table XXVII are summarized in table 
XXVIII to show the monthly use for dry land plots and plots which received 
one and two irrigations. The use for these 3 different conditions is averaged to 
give the mean monthly use of all plots. Percentage distribution of rainfall, 
irrigations applied and water used complete the table. 


Table XXVIII—Summary of Seasonal Use of Water—Sugar Beets, Brooks, 1927 


Average use in inches with Mean Distri- Percent distribution of 
——————} monthly } bution of |} —-—-______ 

Month No One Two use in rainfall Rain- Irrns. Water 
Lr: Irr. Ler, inches | in inches fall applied used 
Mais cate eaatcthes 2-1 1-9 2:5 2°2 4-4 DL etree eee 12 
June 3-5 4-4 5:4 4-4 3°8 26 38 24 
JUV Oe caer ne 4-1 6-3 8-3 6-2 2:6 18 62 33 
AUSUISt aes 3°0 2:6 3°8 3°3 1-1 BS .| Sows tee 18 
September........ 0-9 1-1 1-6 1-2 Lea 12 eee 6 
Oetoberrs davon 1-0 1-2 2-0 1-4 0-7 Diet eee f! 
Votalca es" o. 14-6 17-5 23-6 18-7 14:3 100 100 100 


The average monthly uses shown, which represent losses from percolation 
below the root zone, evaporation from the soil surface and the moisture actually 
used by the crop, increased rapidly from 2:2 inches in May to 6:2 inches in 
July. In August the average use dropped sharply to 3:3 inches and 1:2 inch 
in September. The slightly higher use of 1-4 inch in October was the result 
of a heavy precipitation October 10. Considering the distribution of irrigation 
it is to be noted that the plots included in the above averages received 38 per 
cent of the total irrigations applied during June and 62 per cent during July. 
The heavy use recorded in July is no doubt partly the result of the high pro- 
portion of irrigations applied during that month. The results do indicate 
definitely, however, the value of the irrigations applied in July and serve to 
corroborate the results of the sugar beet time of irrigation experiments in which 
highest yields were obtained from irrigations applied July 12. 

All beet plots in 1927 were seeded the first part of May, thinning was com- 
pleted early in June and harvesting October 14. Stands obtained were uni- 
formly good throughout all series and the best crop suffered little loss from — 
disease or insect attack. Flea Beetles threatened serious damage early in June 
but were effectively radicated by dust treatments of copper carbonate. 


SEASONAL USE oF WATER BY SuGAR BEETS 


Field Studies, Stirling-Magrath, Alberta, 1927 During the summer of 1927 
irrigation investigations to determine the seasonal use of water by sugar beets 
were carried on in the Stirling-Magrath district of Alberta in connection with 
a program of educational extension work among the beet growers tributary to the 
Raymond Sugar Factory. 


Water Power and Reclamation Service 89 


Purpose of Investigation 


The purpose of this investigation was to secure data on the seasonal use of 
water by beets under field conditions and to correlate the information thus 
obtained with the results of a similar study carried on at Brooks. It was deemed 
especially desirable to secure data from this particular district as the major 
portion of the land devoted to beet culture is underlaid at depths ranging from 4 
to 6 feet with an impervious stratum of clay or gumbo and is therefore subject 
to waterlogging if over-irrigated. This information would be directly available 
to the beet growers as a guide for the frequency and depth of irrigation necessary 
to secure the best results. 


Methods of Obtaining Data 


This investigation was carried on by a representative of the Dominion Water 
Power and Reclamation Service in co-operation with officials of the Canadian 
Sugar Factories Limited. Nine fields were selected upon which moisture deter- 
minations to a depth of 4 feet would be made with sufficient frequency to deter- 
mine when and in what quantity irrigation water could be beneficially applied. 
Whenever the moisture content of any one of these fields dropped to the point 
where irrigation was needed, the person farming that particular field was so 
advised and aided by the irrigation specialist in the layout of the necessary field 
laterals and the regulation of the irrigating head so as to secure the application of 
the correct depth. In addition to the above program, any farmer of the district 
who wished to know as to whether or not his beet fields needed irrigation, could 
call on the irrigation specialist, who would visit the field and after determining 
the moisture content therein, advise the farmer of the irrigation requirements 
of his beet field. 

On 4 of the 9 fields moisture observations were made every 7 to 10 days 
throughout the growing season for the purpose of determining the amount of 
water used by the beet crop during the different stages of its growth. These 
fields have been designated and described in the following text as: (1) Peterson, 
(2) Foster, (3) Hogensen, and (4) West Magrath. The water used by them 
during the season is shown on Diagram Nos. 1 and 2. Observations were also 
made on 5 other fields; namely, (5) Allen, (6-7) Sugar Co. NW., (8) Sugar Co. 
SE., and (9) Byrner. The observations on these latter fields were made monthly 
up to August 9 and from then on with similar frequency to fields No. 1 to 4. 


WATER REQUIREMENTS OF SUGAR BEETS 


1. Transpiration—The amount of water that a sugar beet plant will tran- 
spire at any stage of growth will depend upon (a) the amount of water held in 
the soil zone occupied by the roots; (b) the amount of energy, as light and heat 
recelved from the sun; (c) the relative humidity of the atmosphere as influenced 
by wind, rain, surface evaporation and shade; (d) the area of its leaf, and 
moisture absorbing root surface; and (e) the fertility of the soil or concentration 
of available soil solution nutrients. 


2. Percolation—The amount of water that is lost to the beet plant by 
percolation below the soil zone occupied by its roots will depend upon: (a) the 
texture of the soil, whether coarse and of low water retaining capacity as of 
sand, or fine and of high water retaining capacity as of clay; (6) the amount of 
water held in the root zone at the beginning of the season; and (c) the depth 
applied and frequency of irrigations. 


3. Evaporation.—The amount of water that is lost to the beet plant by 
evaporation from the soil’s surface is influenced by cultivation and shade of 
plants, temperature, humidity, sun’s energy and amount of water in the soil. 
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WATER USED TO GROW CROP 


When water is introduced into any soil for the purpose of growing a crop, 
whether as rainfall or as irrigation, it is extracted or lost from the plant’s root 
zone by the 3 agencies above described. This combined loss represents the 
losses that of necessity occur in field practice and indicate that amount of water 
required to produce or grow the crop. These losses are herein referred to as 
“Water Used to Grow the Crop.” 


Some of the irrigated plots at Brooks “Duty of Water” Station. 


Many of the forces that influence the amount of water used in growing a 
crop are not within our control, such as temperature, humidity, light, general 
soil texture and to a great extent, leaf surface. We are, however, able to con- 
trol the losses caused by the variation of the moisture content of the soil by 
correct irrigation practice, the losses influenced by varying soil fertility by the 
use of the proper system of crop rotation, and the losses due to evaporation and 
extent of leaf surface by seasonable farming operations. 


THE OPTIMUM SOIL MOISTURE CONTENT 


Investigations and observations carried out on the soils of the 9 fields under 
study in the Magrath-Stirling district showed that, with the exception of field 
No. 3, the optimum soil moisture content for sugar beets was attained when the 
soil of the root zone contained from 3 to 4 acre-inches of water per foot in depth 
of soil. For field No. 3 this content was found to be from 2 to 3 acre-inches. 
When the soils under study contained either more or less than the optimum 
content, conditions were not favourable for normal growth. Where the soil 
contained more than the optimum amount it was too wet and the excessive 
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amount of water reduced the soil temperature and the amount of air available 
for the growing roots. Where the soil contained less than the optimum amount 
it was too dry. The film of moisture was so thin around the soil grains and 
held to them with such great force that the roots could not extract it in sufficient 
daily quantities to provide for the needs of the plant. 


LOCO Goel O 


This shows the available water content of the soil to a depth of 4 feet in 
acre-inches for 4 fields during the growing season or from the time of planting 
in the spring until the time of digging in the fall. The amount of non-available 
water, or water still remaining in the soil when the plant begins to wilt, was 
found to be 4:8 acre-inches in a 4-foot depth of soil for field No. 3 and 6-0 
acre-inches in a depth of 4 feet for the other 8 fields. 

The zone or range of optimum moisture content is shown shaded for each 
field. The irregular line shows the amount of available water contained in each 
field at any time during the season. Where this hne lies above the shaded por- 
tion, the field was too wet’ where below the shaded portion, the field was too 
dry. A rise in the position of the line indicates an increase in the water content 
of the field due to rainfall or irrigation. A lowering of the line indicates the 
amount and rate of use of water to grow the crop. As previously explained, 
this use or loss was due, not only to that amount of water used through the 
plant as transpiration, but also due in part to percolation and evaporation 
losses. The precipitation during the season is shown plotted above the water 
content curves. It amounted to 20-76 inches from April 1 to October 15, and 
except for the period July 20 to August 5, was ample for the requirements of 
the crop. During this period, all fields show large decreases in total water con- 
tent, varying from 4 inches in No. 8 to 84 inches in No. 1. On August 11 the 
available water content of field No. 1 had decreased to 5-2 inches and the beets 
were beginning to show a change of colour with some wilting of the lower leaves. 
Upon the advice of the writer this field received a 3-inch irrigation on August 12. 
On August 30 the water content of this field had again become depleted to the 
point where a second irrigation was necessary, but rainfall on August 31 and 
from September 7 to 15 brought the water content well up in the optimum zone 
again. 

Field No. 2 should have received a 38-inch irrigation on August 12 to 15 
also, but it was not possible to secure its application. ‘Therefore, this field was 
too dry for normal growth for most of the period from August 7 to September 17. 

These 4 graphs were kept up-to-date during the season and as the fields 
represented were located as follows: one at the east (3), one at the west (4), 
and two at mid-distance (1) and (2), of a district some 25 miles long and were, 
therefore, representative of the general soil conditions, 7t was possible at all 
tumes to advise almost any beet grower in the district regarding the water 
requirement of his beet acreage. 


Rlate No, il 


This diagram shows: (a) in centre of diagram the total depth of water used 
to grow the crop and the amount used during the different months or stages of 
growth for fields 1, 2, 3 and 4; (b) in 4 small graphs the water content of each 
field for each foot in depth in relation to the optimum range; and (c) by the 
dotted line in the small graphs, the rate and depth of tap root penetration. 


Field No. 1, used a total depth of 21-5 inches of water to grow the crop. 
It received one 3-inch irrigation August 13. The graph for this field, (upper left 
on diagram) shows that the first 3 feet in depth were too wet until about July 
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20. The rate of use from July 20 on was so high that on August 11 the moisture 
content of the first foot had been depleted to 1:2 inch of water or 1-8 inch 
below the lower limits of the optimum range. The second foot in depth had 
been depleted to a total water content of 3-2 inches or but 0-2 inch above the 
lower limits of the optimum range. A 3-inch irrigation raised the content of the 
first 2 feet in depth 2-9 inches. The third and fourth foot show no increase from 
this irrigation. This is an excellent illustration of the efficiency of a light 
irrigation, especially under conditions where the lower lying soil zones contained 
sufficient water. A 6-inch irrigation would have raised the moisture content 
of the third and fourth foot much higher than necessary for optimum growth. 
This field is comparatively well drained and shows no increase in the water 
content of the lower soil zones due to seepage or rise of ground water. The 
graph shows that, for the greater part of the growing season, the soil zone 
occupied by the beet roots on field No. 1 contained an optimum amount of 
water. During June and to July 20 the root zone was too wet and during the 
first 11 days in, August too dry in the first 2 feet down. The dotted line running 
from the surface on May 15 to a depth of 50 inches on October 19 shows the 
depth of penetration of the tap roots at any period during the season and limits 
the soil zone occupied by the roots. This was determined by excavations made 
each month to the depth occupied by the roots. Of the total depth used—21-5 
inches, 6-2 inches were used in May and June, 12-8 in July and August, and 
2-5 inches in September and October. 


Field No. 2, shows a total depth used to grow the crop of 19-92 inches. 
The soil was well drained and quite similar in texture to that of field No.1. The 
second foot in depth was too wet during the last week in May and the first 
week in June. The first foot was too wet for about 5 days after July 14. The 
entire 4 feet in depth was too dry from about August 15 to the end of the 
season. This field shows a higher use during May and June than field No. 1, 
due to a greater portion of the rainfall received during that period being lost by 
percolation below the fourth foot in depth than was lost in field No. 1. The 
use during August is approximately 3 inches less than that of field No. 1, due 
to the low water content of field No. 2, during that period and the smaller 
amount of moisture available to the plant for transpiration. This field used 
during May and June 8-0 inches, during July and August, 7-8 inches, and during 
September and October, 4-1 inches. 


Field No. 3, shows a total depth used to grow the crop of 16-09 inches. The 
soil of this field was a silt-loam much lighter and more pervious than that on 
any of the other fields and was underlaid at a depth of 4 to 44 feet with a layer 
of gumbo. About July 15 water was noted at depths of 4 to 4:3 feet and 
apparently was moving along on top of the impervious layer as a result of 
percolation from higher lying, adjacent lands. The water content of this field 
increased faster than was consistent with the depth received as rainfall. The 
use curve for this field is not correct, as it does not show the exact amount used 
to grow the crop, as there is no way of determining the amount of water that 
moved into the lower soil zones as seepage or ground water from below. The 
data received are valuable in that they indicated the amount of water that would 
have to be supplied by irrigation or rainfall to fields subject, as this one is, to a 
supply of water from below, as seepage. Assuming that the crop grown on this 
field transpired the same amount of water as that of field No. 1 or 2, we would 
estimate that the amount of water received as seepage was between 3 and 6 
inches. The graph for this field shows that the water content of the root zone 
was within the optimum range throughout the season. On the graph the root 
zone lies to the right of the dotted line, showing depth of root penetration. 
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Field No. 4, was located some 25 miles west of field No. 3. It has a soil 
similar to that of fields Nos. 1 and 2, being a clay loam. Total depth used to 
grow the crop, 14-2 inches. Low use in this case is due to increase in water 
content of lower soil zones during September and October from seepage. 


Plate No. 12 


Field No. 5, used 20:1 inches to grow the crop. It was too wet until about 
July 20. On August 10 a 3-inch irrigation was applied as the first 2 feet in 
depth were getting too dry. This field is free from seepage. 


Fields Nos. 6 and 7. This is one large field, of which the south half is well 
drained and on a hillside, and the north half low-lying and subject to seepage 
water from the south portion. The north half or No. 7 was much too wet all 
season. It showed a use of 17-0 inches and probably received around 4 inches 
from below as seepage. The south half or No. 6 showed a slight shortage of 
water in the first foot between August 1 and September 10, but was too wet, 
except for the surface foot, up to August 1, it used 19-0 inches during the season. 
Field No. 7 received considerable seepage water during the rainy period 
September 6 to 16. 


Field No. 8, used 16-6 inches of water to grow the crop. It was much too 
wet up to August 15, but in fair moisture content after that date. It was not 
affected by seepage. 


Field No. 9, used 15-7 inches of water to grow the crop. The moisture con- 
tent of this field was good for the greater part of the season, except for the 
period June 1 to July 15, when it was too wet. 

The tables on Plates 11 and 12 show the depth of water used by each field 
for each month during the growing season. A mean of the 9 fields shows a 
total use of 17-8 inches to grow the crop. A mean of 3, well drained fields 
(Nos. 1, 2 and 5) shows a total depth of 20-5 inches used to grow the crop. This 
agrees very closely with the average depth used to grow the crop as determined 
on 3 fields at the Brooks Experimental Station in 1927 and shown on Plate 18, 
1e. 21-6 inches. A mean of 3 fields affected by seepage (Nos. 3, 7 and 9) 
shows a total depth of 16-3 inches used to grow the crop. Two factors would 
tend to make the seeped fields show a lower use than the well drained fields: 1. 
The seeped fields are colder and not so favourable to plant growth. 2. The 
seeped fields receive water from below that is not subject to measurement. 


Elate Now 16 


Plate No. 13 shows the seasonal use of water on 3 fields at the Brooks 
Experiment Station in 1927. Field No. 48-D is one of high soil fertility, having 
been in Alfalfa before being cropped to beets. Field 53-A has also been in 
alfalfa but is not so fertile as 48-D. Field 89, 90-D has the lowest soil fertility 
of the 8, having grown grain for several years with only an occasional hay grass 
crop to renew soil fertility. Each of the 3 above noted fields produced the 
maximum yield per acre in its respective crop series, showing that the moisture 
content as maintained to a depth of 4 feet during the season was nearer the 
optimum amount than that of the other 4 fields in each series, which received 
either more or less water than the maximum producing fields noted above. The 
table on the diagram shows the amount of water used each month during the 
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season. The 3 graphs show the moisture content of each field to a depth of 4 
feet during the season and its relation to the optimum content as shown by the 
shaded zone. The date and depth of irrigations is shown by small arrows above 
the water content line for the first foot. 


—— April May June July Aug. Sept. Oct. Total 


Mean of 3 fields at Brooks pare 

53-A 8990-D).. 0-4 yy 4-3 8-4 4-1 1-7 0-5 21-6 
Mean of 3 well drained fields in 

A ae district (1, 2, 

i). 2 es atic sedis eat A Aen ne 0-0 2-6 4-0 5:3 5-7 1-7 1-2 20-5 


The preceding table shows the amount of water used to grow beets on 3 
fields at Brooks in comparison with 3 of the best drained fields in the Magrath- 
Stirling district. An average of the Brooks fields shows a total use during the 
season of 1-1 acre-inches more than the average of the Magrath-Stirling fields. 
The Brooks fields used 8-4 inches of water in July as compared with 5:°3 inches 
at Raymond. The following table compares the conditions in the two districts 
that influence rate of use of water. 


— Brooks Magrath- | Difference 


Stirling 
A lertud Gea bOVierwsea level ©y 6 cceua tet ora eee aa ee i ee 2,500 ft. 3. Loo tke 650 ft. 
Mean temperature for season (May to Oct. inclusive).............. 55-8° 54-0° 1-8° 
May and Juneramtall. ees... thee. Gena e Pe. Ae eee 8-2” 10-9” ear ks 
May.to October ramiall 4 32). ser dias oe ee a eee 16-5” 19-0” ale 


Brooks had the more favourable conditions for growth of the two districts. 
It had a higher seasonal temperature by 1-8 degree. It lies at a lower eleva- 
tion by 650 feet and is farther from the mountains and therefore had warmer 
nights. It had less rainfall and therefore in the months of May and June espe- 
cially, a warmer soil nearer the optimum water content and better aerated than 
that of the Magrath-Stirling district. On the Brooks fields 8-4 inches of water 
was used during July as compared with 5-3 inches on the Magrath-Stirling 
fields. During this month the mean temperature at Brooks was warmer by 2:8 
degrees than that at Magrath-Stirling and the downward root growth about 6 
inches greater. 

On July 1 the beets at Brooks had developed root systems to a depth of 
9 to 14 inches and had top diameters at the crown of around?inch. The beets at 
Magrath-Stirling had Tees! their root systems to a nen of 4 to 7 inches 
and had diameters of 3 inch at the crown. The amount of water transpired or 
used through the sate depends upon the area of its moisture absorbing root 
surface and upon the area of the leaf surface. The Brooks beets were therefore 
stronger, larger, and farther developed at the beginning of July than those of 
the Magrath-Stirling district and needed and could use more water per day 
during July than the latter. Thus earlier and more extensive plant develop- 
ment and warmer temperature in air and soil account to a large degree for the 
greater amount of water used by beets at Brooks during the month. 

On August 1 Brooks beets had average tap root lengths of 30 inches, while 
Magrath-Stirling beets had average tap root lengths of 20 inches. 
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The Magrath-Stirling beets made their greatest root and leaf development 
in August and used an average depth of 5:7 inches as compared with 4-1 inches 
at Brooks, where the greatest root development occurred nearly a month 
previous. 

Brooks beets used more water in June than those of the other districts for 
the same reasons as for July growth. 

The Magrath-Stirling use is greatest for May due to heavier rainfall and 
therefore greater percolation and surface run-off losses. 


DRAINAGE SURVEYS AND INVESTIGATIONS 


Drainage administration during the year 1927-28 has again been mainly 
confined to the development of smaller schemes. The department, however, 
has maintained supervision over the Waterhen Lake drainage project in Sas- 
katchewan, the. drainage schemes of the Manitoba Dairy Farms Limited in 
Manitoba, and has also kept in touch with provincial drainage development in 
the provinces of Saskatchewan and Alberta. ! 


SMALL PROJECTS 


Drainage schemes that may be carried out by private interests are limited 
in size to 1,280 acres and in cost to $5,000. . 

In the provinces of Alberta-and Saskatchewan there are a great many 
sloughs and small lakes which, when properly drained, make excellent hay lands 
and in some cases good agricultural lands. Provision is made under the Drain- 
age Regulations for the reclamation of such lands upon application being made 
to the department. All such applications are investigated by the department 
and when schemes are determined to be feasible and economical, surveys are 
made from which plans are prepared and the applicants allowed to acquire the 
reclaimed lands either by purchase or supplementary patent, depending upon 
the nature of the owner ship of the remaining quarter sections affected. 

The construction of such schemes is yearly adding a considerable area of 
tillable and fertile land to homesteads in Alberta and Saskatchewan. A feature 
of this development worthy of note, particularly in the northern parts of the 
provinces, is the benefit to roads thereby and in the very considerable saving in 
cost in their maintenance. 

During the year 1927-28, owing to an exceptionally late spring and wet fall, 
there was very little opportunity to construct drainage schemes or to maintain 
the ditches now in operation with the result that many of the schemes authorized 
have not yet been completed and in many cases lands which had been almost 
wholly reclaimed were re-flooded. It is estimated, however, that in the Edmon- 
ton district the returns from the small drainage schemes in operation and under 
construction for the year 1927-28 will be almost 2,500 tons of wild and cultivated 
hay valued at $10 per ton. 

The location of small drainage projects are generally in groups. The 
development of these groups is the result of the suecess of a drainage pioneer in 
a certain district whose methods and example are immediately followed by his 
neighbours. 

A striking example of the success of small scheme drainage may be cited in 
the case where in 1927 a crop of Garnet wheat, grade No. 2, that averaged 45% 
bushels to the acre was harvested from land which only 3 years before formed 
the bed of a shallow lake. 

During the past year 88 small drainage schemes were inspected; 21 applica- 
tions considered; 8 schemes authorized for construction; 10 drainage sales made; 
and 7 applications cancelled. 
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PROVINCIAL DRAINAGE PROJECTS 


A number of drainage schemes in the provinces of Alberta and Saskatche- 
wan have been authorized by this department. Districts have since been organ- 
ized and works constructed under provincial drainage laws. 


SASKATCHEWAN PROVINCIAL DISTRICTS 


During the year 1927-28 considerable progress was made in the develop- 
ment of drainage projects in the province of Saskatchewan. Drainage district 
No. 27 in the vicinity of Lewvan was completed and work was commenced on 
the Grand Coulée drainage district. The enlargement and extension of ditch 
No. 2 in the Riceton Béchard drainage district, No. 18, was also undertaken at 
an estimated cost of $22,000. 

Several sales of Crown lands were held during the year. Five quarter 
sections were sold at Canora and 3 at Yellowgrass. Additional lands were sold 
in the Moose Range district making the total in this area 87 quarter sections at 
an average price of $11.28 per acre. 


ALBERTA PROVINCIAL DISTRICTS 


No new drainage districts were formed or petitioned for in the province 
during the year. Considerable activity was displayed, however, in connection 
with the formation of a drainage district in the vicinity of Big lake to the south- 
west of Edmonton. At a meeting held in St. Albert during the summer of 1927 
it was decided to circulate a petition for the formation of a district to carry out 
the works as designed by this department some years ago. 

The five provincial districts now in operation in Alberta are the Holden, 
Daysland, Dickson, Hay Lake and Viking. Certain repairs were made to 
ditches during the year and plans have been made for extensions in some of the 
districts which it is proposed to carry out next year. 

Owing to the abnormal amount of precipitation during the year which kept 
the lower lands too wet for growth, these districts from an agricultural stand- 
point were not as successful as in previous years. Freshets during the year also 
caused some of the ditches to cave in with the result that some lands were 
flooded during the greater portion of the year. 

The control of noxious weeds along the canal banks is becoming a problem 
for some of the districts and it is proposed that every land owner should be made 
responsible for the control of weeds along the lateral ditches through his lands, 
the district being responsible for controlling the weeds along the main canal. 

Financially all of the districts are reported to be in a sound condition. 

Eight thousand acres of Dominion land included in drainage districts were 
sold to the provinces of Alberta and Saskatchewan at the rate of one dollar per 
acre. Under the provisions of the Dominion Drainage Regulations and the 
provincial Reclamation Acts the provinces resell this land at public auction for 
the benefit of the settlers in the drainage districts affected. 


WATERHEN LAKE DRAINAGE PROJECT 


Frequent and continued rains during spring and early summer resulted in 
seeding operations being spread over a whole month, i.e. from May 15 to June 
15. The wetness of the soil, and the frequent rains which followed seeding 
produced rapid germination and the various fields showed wonderful promise. 

Heavy July and August rains, however, kept the low-lying lands heavy with 
water, and a large portion of the grain was ruined. Some 60 acres of wheat on 
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the southern limits of Sections 1 and 2, however, escaped the fate of the other 
fields, and from this area some very excellent wheat was cut. This grain was 
considered to be grade No. 2 and was estimated to yield about 20 or 25 bushels 
to the acre. Some 40 acres of oats and 180 acres of wheat were flooded and 
were destroyed. Fifty acres of Western rye grass on the southeast quarter 
of section 12 grew luxuriantly, but, owing to the wetness of the land could not be 
harvested at the proper time and was allowed to go to seed. Cutting took place 
later and it was intended to thresh when conveniently possible. 

Cultivated hay crops, such as timothy, bromus, red top, sweet clover and 
Western rye grass grow luxuriantly on this project and good returns can con- 
fidently be expected from such crops. 

Weeds are still a menace to the lands on this project but much cleaning 
and burning was done by the lessees last spring which has improved conditions 
considerably. 

The wetness of the season made it impossible to carry on any experimental 
work in connection with the test plots maintained during the previous season. 


Mantrospa Datry Farms Limirep, WESTERN DRAINAGE SCHEME 


The construction of the main drainage ditch of this project was completed 
in September, 1927. The canal is approximately 9 miles long, 6 feet base width, 
18 feet top width and averages 6 feet deep. A ‘ walking’ dredge was used by the 
company on the work. 

The effect of the ditch in drying out the adjoining land was clearly evident 
immediately upon its completion. A motor road is being constructed along the 
side of the ditch from the excavated material. 

The company proposes to undertake the construction of the ditches in the 
- southern part of the scheme next season. 


Maniropa Datry Farms Limirep, EKaAsterN DratnacGe SCHEME 


Application was made to the department by the Manitoba Dairy Farms 
Limited to lease for reclamation by drainage the vacant and available Dominion 
land included in townships 1 to 11, ranges 9 to 17, E.P.M. 

Field investigations were carried out during the fall and winter seasons 
just past to determine the feasibility, desirability, nature of timber and soil and 
other relevant data. The report of the engineers has not yet been submitted. 
Conferences were held with the drainage officials of the province of Manitoba. 


FUR FARMING 


Arrangements were completed whereby the department leases to the 
provinces of Alberta and Saskatchewan Dominion land susceptible of use for fur 
farming purposes. The land and water areas are leased under a form of licence 
to the provinces which release the areas in question to applicants under the 
provincial fur farming regulations. During the past year 11 such licenses 
were granted covering approximately 16,000 acres. Before a licence is granted 
by the Department the province must furnish evidence that any riparian land 
owners affected have given their consent to the scheme. 
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CLASSIFIED LIST OF PUBLICATIONS 


DOMINION WATER POWER AND RECLAMATION SERVICE 
ANNUAL REPORTS 


Annual Reports previous to 1913 are included with the Annual Report of the Department 
of the Interior, and can be secured from the secretary of the department. 


Annual Reports for the fiscal years ending March 31, from 1914 to 1928, are available 
for distribution. That for 1924 is the first report combining the activities of the 
Water Power and Reclamation divisions of the Service. 


WATER POWER 


(Water Resources Papers) 
REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations, 
Bow River west of Calgary, by M. C. Hendry, chief engineer in charge of surveys. 
This is a complete study of the Bow river west of Calgary. It deals with meteoro- 
logical conditions and their effect on run-off and ice formation. Existing and pos- 
sible power and storage developments, together with maps and plans are appended 
complete. Published 1914. Out of print. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer, Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power market. Maps, 
plans and all relevant data are appended. Published 1915. Out of print. 


Water Resources Paper No. 5.—Preliminary Report on the Pasquia Reclamation Project, 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigations carried out to determine the possibility of lowering the level 
of Cedar lake and its effect in a general scheme for reclaiming the low-lying lands 
contiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out 


of print. 


Water Resources Paper No. 6.—Report on cost of various sources of power for pumping 
in connection with the South Saskatchewan Water Supply Diversion Project, by 
H. E. Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of South 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water Powers, by D. L. McLean, 

* §. 8. Seovil and J. T. Johnston, compiled for the Manitoba Public Utilities. Clom- 
mission. A general survey of the water-power situation in Manitoba, with all avail- 
able general information and hydrometric data published to date in condensed form 
concerning the rivers in Manitoba. Published 1914. Replaced by No. 56. 


Water Resources Paper No. 10.—General Guide for Compilation of Water Power Reports 
of the Dominion Water Power Branch, prepared for the guidance of field engineers of 
the Dominion Water Power Branch, by J. T. Johnston, chief hydraulic engineer. 
Published 1915. Limited edition. 


Water Resources Paper No. 11.—Second Report on the Pasquia Reclamation Project by 
T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a continuation 
Report based on further investigations as outlined under Water Resources Paper No. 5 


Published 1915. Out of print. 
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Water Resources Paper No. 12.—Report on Small Water Powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a brief descrip- 
tion of certain small western water-power developments. Part II gives an analysis 
of requirements and cost data for the farm power supply. Published 1915. Out of 
print. 


Water Resources Paper No. 13.—Report on the Coquitlam-Buntzen Hydro-Electric Develop- 
ment. A complete description of the project and of the details of construction, with 
plans, diagrams and illustrations, by G. R. G. Conway, chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915. 


Water Resources Paper No. 16.—Water Powers of Canada. A series of five pamphlets in 
one volume covering the water-power situation in Canada, prepared for distribution 
at the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, con- 
sulting engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. 
Acres, hydraulic engineer, Hydro-Electric Power Commission, Ontario; F. T. Kaelin, 
assistant chief engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, 
engineer, Nova Scotia Water Power Commission, Halifax, N.S. Published 1916. Out 
of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian Industry, by Charles H. Mitchell, consulting engineer to Dom- 
inion Water Power Branch. Part I deals with progress of utilization, features in design, 
construction and operation specially applicable to Canada. Description of certain 
typical Canadian water-power developments. Part II analyses the uses, growth and 
future of electrical power in Canadian industry. Published 1916. Out of print. 


Water Resources Paper No. 20.—Report on the Interests Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, 
by H. E. M. Kensit. A detailed study of the industrial growth and future power 
requirements of the district tributary to the Winnipeg River power sites. Published 
1917. Out of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to January 
1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power Branch. 
Comprises an analysis of the central electric census statistics and a directory of the 
stations. Published 1919. Out of print. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
Description of the Index Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 


Water Resources Paper No. 33.—Directory of Central Electric Stations in Canada, to 
November 1, 1922. Comprises an analysis of the central electric station statistics and 
a directory of the stations. Published 1923. Out of print. Replaced by W. R. P. No. 55. 


Water Resources Paper No. 55.—Directory of Central Electric Stations in Canada to May 
1, 1928. Published 1929. Price 50 cents. 


Water Resources Paper No. 56.—Water Powers in Manitoba. Administration, developed 
power and available undeveloped power, by C. H. Attwood, district chief engineer. 
Published 1926. 


Water Resources Paper No. 60.—Water Powers of Canada. A general review of the water- 
power resources of Canada as to investigation, administration, developed power, use 
of power in industry and available undeveloped power, by J. T. Johnston, Director of 
Water Power and Reclamation. Published 1927. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 


Water Resources Papers Nos. 29, 37, 45 and 52.—Surface water supply of Canada. Reports 
on hydrometric surveys covering the Atlantic drainage south of the St. Lawrence 
river, including Nova Scotia, New Brunswick, Prince Edward Island and southeastern 
Quebec, for the climatic years ending September 30, 1919 to 1926, by K. H. Smith 
and K. G. Chisholm, district chief engineers. 
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ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Papers Nos. 41, 48 and 58.—Surface water supply of Canada. Reports on 
hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage 
in Quebec for the climatic years ending September 30, 1923 to 1927, by Leo G. Denis, 
district chief engineer. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources Papers Nos. 28, 34, 38, 42, 49 and 58.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario for the climatic years ending September 30, 1920 to at by 
district chief engineers. 


ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAIN- 
AGE IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Papers Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada. 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September 30, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No. 4 contains a gazetteer 
of Jakes and streams in Manitoba. 


Water Supply Bulletins Nos. 1 to 11.—Surface water supply of Canada. Reports on hydro- 
metric surveys in Alberta and Saskatchewan from 1908 to September 30, 1919, by 
P. M. Sauder and A. L. Ford, chief hydrometric engineers, Reclamation Service. Out 
of print. 


Water Resources Papers Nos. 31, 36, 40, 44, 46, 50, 54 and 57.—Surface water supply 
of Canada. Reports on hydrometric surveys covering the Arctic and western Hudson 
Bay drainage (and Mississippi drainage in Canada) in Alberta, Saskatchewan, Mani- 
toba, extreme western Ontario and the Northwest Territories, for the climatic years 
ending September 30, 1920 to 1927, by C. H. Attwood and A. L. Ford, district chief 
engineers. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35, 39, 43, 47, 51, 53 and 59.— 
Surface water supply of Canada. Reports on hydrometric surveys covering the 
Pacific drainage in British Columbia and the Yukon Territory from May, 1911, to 
September 30, 1927. No. 1 is by P. A. Carson, chief engineer, the others by R. G. 
Swan and C. E. Webb, district chief engineers. No. 1 contains an outline of the 
history of the Railway Belt with special reference to its administrative, legal and 
physical problems in regard to water, and a gazetteer of the lakes and streams in 
British Columbia. 


MAP 


Water Power of the Dominion of Canada prepared in connection with the First World 
Power Conference, London Eng., 1924. 


RECLAMATION 


Drainage Regulations. 

Irrigation Regulations. 

Annual Irrigation Reports.—1894-1911. (Out of print.) 

Annual Irrigation Reports.—Calendar years 1912 to 1915. (Out of print.) 


Irrigation Surveys and Inspection Report.—Fiscal years 1915-16, 1916-17, 1917-18, 1918-19. 
(Out of print.) 


Annual Report of the Reclamation Service—1919-20, 1920-21, 1921-22, 1922-23. 


Annual Report of the Water Power and Reclamation Service—1923-24, 1924-25, 1925-26, 
1926-27, 1927-28. 
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Annual Stream Measurement Reports of Alberta and Saskatchewan.—Water Supply 
Bulletins Nos. 1-11, 1909-1919. (Out of print.) (Continued in Water Resources Papers 
Nos. 31, 36, 40, etc.). 


Western Canada Irrigation Association Reports.—(lst to 11th Convention, 1907-1917). 
(Out of print.) 


International Irrigation Congress Report (1914). 


Bulletin No. 1.—Irrigation in Alberta and Saskatchewan. (Consisting of a Synopsis of the 
Irrigation Act and its Administration.) 


Bulletin No. 2.—Alfalfa Culture. (Out of print.) 
Bulletin No. 3.—Climatic and Soil Conditions, C.P.R. Irrigation Block. 


Bulletin No. 4.—Duty of Water Experiments and Farm Demonstration Work. (Out of 
print.) 


Bulletin No. 5.—Farm Water Supply. 


Bulletin No. 6.—Irrigation Practice and Water Requirements for Crops in Alberta. (Out 
of print.) Replaced by Bulletin No. 7, in course of preparation. 


Pamphlets: 


Address by Mr. S. G. Porter—‘“Practical Operation of Irrigation Works.”—Extract 
from W.C.1.A. Report, 1914. 


Address by Dr. Rutherford—“Inter-dependence of Farm and City.’—Extract from 
W.C.1.A. Report 1914. 


Address by Mr. Don. H. Bark—‘“The Actual Problem that Confronts the Irrigator.” 
—Extract from W.C.I.A. Report, 1914. 


Address by Mr. Don. H. Bark—“Practical Irrigation Hints for Alberta.”—Extract from 
W.C.LA. Report, 1915. 


Address by Mr. Don. H. Bark—“Alfalfa Growing.”—Extract from W.C.IA. Report, 
1915. 


“Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.E.LC.). 
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Water Resources Papers, and Irrigation and Drainage Reports, 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 55, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 

Ottawa. 
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WATER POWER AND RECLAMATION 


INTRODUCTORY 
ORGANIZATION 


International Waterway Matters.—The organization of the Dominion Water 
Power and Reclamation Service in field and office is such as to facilitate the 
ready compilation and analysis of run-off and other hydrometrie and hydraulic 
data on boundary waters and on waters flowing into boundary waters along the 
international boundary between Canada and the United States. Because of its 
facilities the service has been charged with the responsibility of securing such 
data and of making such studies as are necessary for an intelligent consideration 
of all matters affecting boundary waters, and of advising the Minister with 
respect thereto. 


Water-Power-——The water-power activities are both administrative and 
investigatory. The proprietary interest of the Dominion in the water resources 
of Alberta, Saskatchewan and Manitoba, of the Northwest and Yukon Terri- 
tories and of the Railway Belt in British Columbia gives rise to the necessity 
of administering these resources in accordance with the Dominion Water Power 
Act and the Regulations thereunder, and places upon this service the responsi- 
bility of securing such fundamental engineering and economic data as will enable 
it to control properly the development, distribution and sale of hydro-electric 
energy. 

Throughout the rest of Canada the water-powers are vested in the provinces, 
and investigatory work is carried on in co-operation with the respective provin- 
cial authorities charged with the administration of these resources. The service 
also co-operates extensively with federal departments and commissions other 
than the Department of the Interior, making the services of its field engineering 
staff available to these organizations, when, in the interests of general economy 
and efficiency, it is desirable to do so. 

The co-operative water-power and hydrometric survey work is undertaken 
through district offices, each in charge of a district chief engineer, located as 
follows: British Columbia, at 739 Hastings street west, Vancouver; Alberta and 
Saskatchewan, at Southam Chambers, Calgary; Manitoba, at 706 Commercial 
building, Winnipeg; Ontario, the local organization has headquarters at the 
Ottawa office of the service; Quebec at 961 Inspector street, Montreal; the 
Maritime Provinces, at 193 Hollis street, Halifax. In every case the district 
offices are operated in the closest co-operation with the provincial offices engaged 
in the administration or use of water or water-power. 

In the Yukon and Northwest Territories the water-power resources are 
administered from Ottawa, and, in the case of the Yukon, through the Gold 
’ Commissioner at Dawson. Investigatory work in the Yukon is handled through 
the British Columhia organization and in the Northwest Territories as the 
exigencies of the situation demand. 

The water-power field organization is based upon and built up around the 
Dominion Hydrometric Survey staff, through which systematic and continuous 
stream measurement studies are carried on throughout the Dominion. The data 
secured by the hydrometric staff and through the co-operative efforts of the 
various provincial and other organizations are collated, analyzed and standard- 
‘zed at the head office of the service at Ottawa, with the result that there is 
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already available in Ottawa both general and detailed information concerning 
the run-off and power possibilities of the more important power rivers throughout 
Canada. These data are constantly being revised as new or later information 
is received and are promptly available for reference to all interested in the 
utilization of the water-powers of the Dominion. 


Irrigation and Drainage——The surface waters in the provinces of Alberta, 
Saskatchewan, northern Manitoba and the Northwest Territories are adminis- 
tered by the federal Government under the Irrigation Act. All matters that 
affect the control of water supply generally, as well as the inspection and authori- 
zation of works for the use of water for domestic, municipal, industrial and 
irrigation purposes and the granting of licences for such purposes are dealt 
with thereunder. Every endeavour is made to administer the water supply so 
that the greatest benefit may result to the public. The Commissioner of Irri- 
gation at Calgary, Alta., is responsible for all field administration. 

The Reclamation Act and Regulations having to do with the reclamation 
of lands by drainage are administered along similar lines. Any questions of 
drainage affecting federal interests in the provinces of Manitoba and British 
Columbia to which the Irrigation Act does not apply, are dealt with through 
the agency of the district chief engineers of this service in those provinces. 
Close co-operation is at all times maintained with the provincial drainage 
authorities. 


PUBLICATIONS 


A list of the Annual Reports, Water Resources Papers and Reclamation 
Reports published by this service to date will be found at the end of this report, 
and copies of those which are still available for distribution will be sent on 
application to those interested, free of charge, except in the case of the Directory 
of Central Electric Stations in Canada, for which a charge of fifty cents is made. 

During the past year the Annual Report for the fiscal year 1926-27, Water 
Resources Paper No. 54—Stream Measurements in the Prairie Provinces, and 
the Interim Report of the Special International Niagara Board, were published. 

The Annual Report for 1927-28 and Water Resources Papers Nos. 57 and 
58, and the report dealing with evidence to be submitted to the International 
Joint Commission in connection with the Rainy Lakes Reference, are now in 
press. 

Bulletins were issued dealing with hydro-electric progress in Canada during 
1928, the water-power resources of Canada as at January 15, 1929, water-power 
in the mining industry in Canada dated October 15, 1928, and water-power in 
the pulp and paper industry in Canada dated December 1, 1928. 


EA Rees] 
INTERNATIONAL WATERWAY MATTERS 


During the year the snternational waterway problems received continuous 
attention and appropriate action was taken from time to time in connection 
with the various matters arising. 

Following the submission on December 14, 1927, of the Interim Report of 
the Special International Niagara Board, appointed by the Governments of 
Canada and the United States for the investigation into the preservation of the 
scenic beauty of Niagara falls and an analysis of all factors relative thereto, 
‘nelusive of what amounts of water might be permitted to be diverted for power 
purposes, the board continued its investigatory work at the falls. The interim 
report recommended the early construction of certain initial remedial works 
designed to re-water the bared flanks of the Horseshoe falls and to restore and 
preserve the scenic values of the spectacle as a whole. 

Based upon this report a Convention and Protocol was signed between 
Canada and the United States on January 2, 1929, providing for the construc- 
tion of remedial works and permitting the concurrent experimental withdrawal 
of water from the Niagara river additional to the amount specified in the 
Boundary Waters Treaty of 1909, to the extent of 10,000 cubic feet per second 
on each side of the river—these additional diversions to be allowed only during 
the winter or non-tourist season—and the provision for this diversion to terminate 
seven years from the date of the initial additional diversion authorized. 

The objective of the Convention is to demonstrate the effectiveness of 
remedial works to preserve and enhance the scenic values of the falls and to 
determine experimentally whether additional withdrawals of water could be 
permitted without impairment to these scenic values. 

The Protocol provides for the construction of the remedial works under 
stringent conditions of governmental supervision and control, by the Hydro- 
Electric Power Commission of Ontario and the Niagara Falls Power Company 
of Niagara Falls, New York. The Convention is now before the legislative 
bodies of the two countries for ratification. 

The suit between the complainant states of Wisconsin, Minnesota, Pennsyl- 
vania and Ohio, vs. the Chicago Sanitary District, before the United States 
Supreme Court in reference to the diversion of water from the Great Lakes 
system through the Mississippi watershed, has been closely followed in view of 
its importance to Canadian interests. 

Following the submission of Special Master Charles E. Hughes’ report to 
the United States Supreme Court made on November 23, 1927, time was allowed 
by the court for the filing of exceptions to the Special Master’s findings, and 
following the filing of these, final oral arguments were presented to the Supreme 
Court on April 23, 1928, and the decision of the court was finally released on 
January 14, 1929. The court ruled that it was its duty by an appropriate decree 
to compel the reduction of the diversion to a point where it rests on a legal basis, 
and thus to restore the navigable capacity of lake Michigan to its proper level. 
The decision also provided that the Special Master make a further examination 
into the situation to determine the practical measures needed to give effect to 
the court’s finding and to determine the period required for their completion. 
The Special Master is authorized to hear witnesses and, with all convenient 
speed, to make a report of his conclusions, and of a form of decree. 
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In accordance with these provisions, the Special Master held a hearing in 
Chicago on March 25 to 29, 1929, at which representations were made by the 
Chicago Sanitary District and by the complainant states as to the measures 
which might be taken to reduce the diversion and as to the time involved. A 
further hearing in this connection is set for April 15, at Washington. 

The Lake of the Woods Convention between Canada and the United States 
executed on February 24, 1925, embodied a number of provisions which require 
departmental action. 

The Convention provides for the securing of a flowage easement up to 
elevation 1064 on the United States shore of lake of the Woods and accords to 
Canada the privilege of representation by counsel should the costs be determined 
by means of the usual judicial procedure in the United States. In accordance 
with this provision, Canada has been represented by counsel in the proceedings 
relative to the appointment of appraisers for the evaluation of the lands, in 
August and September of 1928, and in the subsequent hearings relative to the 
instructions given to the appraisers at hearings held early in December, 1928, 
and in February and March, 1929. The appraisers are at the present time 
engaged in evaluating the first group of claims. 

The Lake of the Woods Convention also provided for a reference to the 
International Joint Commission of the question of storage in Rainy lake and in 
the boundary waters above and of the development of power in connection there- 
with. Intensive field and office investigatory work has been carried out in 
connection with this reference and an interim report has been prepared incor- 
porating the basic data upon which the problem can be properly studied, and 
is now in the hands of the King’s Printer. 

The hearing arranged for by the International Joint Commission on the 
application of the St. Lawrence River Power Company for permission to raise 
the crest of the company’s existing submerged weir in the South Sault channel 
of the St. Lawrence river near Massena, New York, was held on April 3, 1928, 
in Washington. The Dominion Government requested that the final hearing 
of the application be postponed until the middle of June, in order that further 
study might be given to the situation. The commission directed that the hearing 
stand adjourned sine die, the applicants to have the right to present their appli- 
cation for hearing, such hearing to be held upon due notice to all parties inter- 
ested at such later date as might be fixed by the commission. No further action 
has developed to date. 

Following the hearing held by the International Joint Commission on 
November 29, 1927, at Nelson, B.C., in respect to the application of the Creston 
Reclamation Company for approval of its project for the reclamation by dyking 
of 8,600 acres of land in Kootenay Flats on the Kootenay river, the commission 
withheld approval in order to permit of further investigations being made. Fol- 
lowing these investigations the commission, on April 3, 1928, issued an order 
approving the plans and specifications, subject to certain specified conditions. 
No active construction work has been undertaken to date. 

The Roseau river situation has constituted an international problem for 
some years past. Following several exchanges of views between the two Govern- 
ments, it was agreed that the entire question should be referred to the Inter- 
national Joint Commission for investigation and report. Accredited represen- 
tatives of the two Governments accordingly met at Winnipeg on July 10, 1928, 
and drew up Terms of Reference which, in due course, were referred to the 
International Joint Commission by the two Governments. A hearing has been 
arranged to take place before the commission at Roseau, Minnesota, on June 6 
next. In the meantime, an intensive field and office study is under way looking 
to the collection and presentation of the technical data bearing upon the problem, 
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which must form the basis of the final decision of the commission. In this 
investigatory work the department is having the close co-operation of the 
Department of Public Works. 

Other problems have been active along the international boundary through- 
out the year, such as those arising in connection with lake Memphremagog 
storage, and the Columbia River Reclamation Project in the United States, and 
its affect upon the Pend d’Oreille river in British Columbia. Consideration is 
being given to the establishment of international gauging stations on the rivers 
crossing the international boundary from lake of the Woods to the Pacific coast. 
Systematic attention has been given to all situations which have arisen and 
on which action has been required. 

The various international waterway boards have functioned as usual 
throughout the year. 

In accordance with the Order issued on October 4, 1921, by the International 
Joint Commission in conformity with the provisions of the Boundary Waters 
Treaty of 1909, the measurement and apportionment of the stream flow in the 
St. Mary and Milk rivers and their tributaries in the provinces of Alberta and 
Saskatchewan and in the State of Montana, were continued throughout the past 
year by an engineer of this service in co-operation with an engineer of the 
United States Reclamation Service. The report cov ering the vear’s operations 
has been prepared and submitted to the commission for review upon the occasion 
of its regular semi-annual meeting in April. 

The Lake of the Woods Convention provided for two ae for the control 
of the lake levels and the outflow therefrom—the Canadian Board, and the Inter- 
national Board. The Canadian Lake of the Woods Control Board has continued 
its regulation of lake of the Woods between elevations 1056 and 1061 sea-level 
datum, as elsewhere recorded in this report. The International Lake of the 
Woods Control Board is called upon to exercise its responsibilities whenever the 
lake rises above elevation 1061 or falls below elevation 1056. On June 18 last, 
owing to heavy precipitation throughout the watershed, the lake level rose above 
elevation 1061 and the International Board automatically assumed control. The 
lake continued to rise, reaching a maximum of 1061-31 on July 138, returning 
to elevation 1061 on August 4, and reverting to the control of the Canadian 
Board. On September 15 the lake level again rose to elevation 1061, rising to 
1061-23 by October 15, and remaining under the control of the International 
Board until November 9, when the level again fell below elevation 1061. 

Under the Convention the International Board is also charged with the 
responsibility of approving certain protective measures to be constructed on the 
United States shore of the lake. On May 8, 1928, the board approved the pro- 
tective works planned for the town of Warroad. Other lesser works have also 
received the board’s approval. 

The International Lake Superior Board of Control continued to exercise its 
responsibilities with respect to the regulation of lake Superior throughout the 
year. Records of discharge through the rapids, navigation canals and power- 
plants on both sides of the river were systematically reported to the board. The 
work of recalibrating the sluices of the control dam and of the other outlets 
was continued. The improvement in lake levels arising from the increased pre- 
cipitation through the Great Lakes watershed, continued in 1928 and by the 
month of August the lake had risen to elevation 603-0 sea-level datum. The 
lake elevation was at 602°55 on March 31, 1929, and the mean discharge for 
the fiscal year was 74,000 cubic feet per second, or about 10,000 cubic feet per 
second greater than the mean for the fiscal year ending March 31, 1928. 

The International Niagara Board of Control has continued its close regula- 
tion of the diversions from the Niagara river for power purposes as permitted by 
Article 5 of the Boundary Waters Treaty. Continuous records of the with- 
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drawal of water by all power-stations on both sides of the river are obtained 
by the board and the control exercised is such as to ensure that the limits of 
the diversion set forth in the treaty are not exceeded. 

The International Massena Board of Control continued to exercise its super- 
vision over the conditions obtaining with respect to the submerged weir in the 
South Sault channel of the St. Lawrence river and the regulation of flow through 
the Massena canal, in accordance with the order of the International Joint 
Commission dated December 6, 1922. The board was in receipt of monthly 
reports showing the amount of water diverted and the power-house performance 
from day to day. No abnormal conditions developed during the year. The 
mean daily diversion exceeded 25,000 cubic feet per second on four days. The 
elevations of the river at Lock 21 were improved by the operation of the sub- 
merged weir, the increased height of the water surface above the natural con- 
ditions varying from 0-30 to 0-83 foot, thus improving navigation conditions. 

The International St. Croix River Board of Control continued to exercise its 
supervision over discharge of the St. Croix river past Grand Falls dam, in 
accordance with the orders of the International Joint Commission, dated Novem- 
ber 9, 1915, and October 3, 1923. The board was in receipt of regular reports 
of the discharge of the river and of the water elevations above and below the 
Grand Falls dam. No abnormal conditions developed during the year. General 
satisfaction with the regulation was expressed by the officers in charge of the 
power-stations below the dam, while the supply of water for fishway operation 
was at all times satisfactory. 


Wasdas dh GE 
LAKE OF THE WOODS CONTROL BOARD 


The Canadian Lake of the Woods Control Board was first formed under 
authority of Dominion Order in Council, P.C. 150, dated January 21, 1919, and 
consisted of four qualified civil engineers, two appointed by that Order in Council 
to represent the Dominion and two appointed by an Order of the Executive 
Council of Ontario, dated February 13, 1919, to represent the province of Ontario. 
The responsibilities of the board were concerned with the regulation of the levels 
and outflow of lake of the Woods. 

At a conference of representatives of the Dominion Government, and the 
provinces of Ontario, and Manitoba, held in Ottawa on January 31, 1921, it was 
unanimously agreed that concurrent legislation should be enacted by the 
Dominion and the province of Ontario to set up a Lake of the Woods Control 
Board with authority to control all existing and prospective structures in the 
waters of the Winnipeg and English rivers in the province of Ontario. The 
Dominion enactment of the concurrent legislation, designated The Lake of the 
Woods Control Board Act, 1921, was accordingly passed by the Parliament 
of Canada on May 38, 1921, but, owing to lack of support, the corresponding 
provincial legislation was withdrawn in the Ontario Legislature. 

The activity of certain power proposals on the Winnipeg river made it 
essential that there should be full legislative authority behind the Control 
Board and to meet the situation which had arisen The Lake of the Woods Regu- 
lation Act, 1921, was passed by the Parliament of Canada on June 4, 1921. 
This latter Act declared all existing and prospective works and structures in the 
Winnipeg and English rivers, which affected the flow or natural levels of these 
waters, to be for the general advantage of Canada. It made no change in the 
control of the power resources. The Act provided that the Governor General in 
Council might make and enforce such regulations as he might consider 
necessary, for securing the most dependable flow of the Winnipeg and English 
rivers; for regulating the level of Lake of the Woods as recommended by the 
International Joint Commission; and for regulating the level and outflow of 
lac Seul. The Act also provided that the Governor General in Council should 
have power to appoint a board to aid in the administration and enforcement 
of the provisions of the Act, and that he might repeal or suspend that Act should 
the concurrent legislation (as previously referred to) be passed by the Ontario 
Legislature. 

Pursuant to the Lake of the Woods Regulation Act, 1921, Order in Council, 
P.C. 3523, dated September 21, 1921, was passed by the Dominion Government 
authorizing that the four members of the original board be re-appointed in their 
same capacities. This Order in Council charged the Lake of the Woods Control 
Board with the responsibility of the administration and enforcement of the 
provisions of the Lake of the Woods Regulation Act, 1921, and the preparation 
for the approval of the Governor in Council of such regulations as the board 
might from time to time consider necessary to carry out the provisions of the 
said Act. 

On June 13, 1922, the Province of Ontario passed the Lake of the Woods 
Control Board Act, 1922, being the concurrent legislation hereinbefore men- 
tioned, with a provision to the effect that it should not come into force until the 
repeal by the Parliament of Canada of the Lake of the Woods Regulation Act, 
1921. 
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Early in 1928, an agreement was made between the Dominion of Canada, 
the Provinces of Ontario and Monitoba, to provide storage on lac Seul. This 
agreement was confirmed by the Dominion by the enactment of the Lac Seul 
Conservation Act, 1928, passed by the Parliament of Canada on June 11, 1928, 
which Act also provided for the repeal of the Lake of the Woods Regulation Act, 
1921, on the day upon which the Lieutenant Governor of the province of 
Ontario should bring into foree by his proclamation the Ontario Lake of 
the Woods Control Board Act, 1922. The agreement was similarly confirmed 
by the province of Ontario in the passing of the Ontario Lac Seul Conservation 
Act, 1928. 

As provided by the Dominion and Ontario Lac Seul Conservation Acts, 
1928, proclamations were issued by the Governor General and the Lieutenant 
Governor of Ontario which had the effect of repealing the Lake of the Woods 
Regulation Act, 1921, and bringing into force the Dominion Lake of the Woods 
Control Board Act, 1921, and the Ontario Lake of the Woods Control Board 
Act, 1922, i.e. the concurrent legislation, all to take effect as from June 30, 1928. 

This concurrent legislation thus forms the existing statutory authority for 
the joint regulation of the Lake of the Woods and the Winnipeg and English 
rivers. It provides that there shall be a board to be called “ The Lake of the 
Woods Control Board” which shall consist of four members, who shall be duly 
qualified engineers, two of whom shall be appointed by the Governor General in 
Council and two of whom shall be appointed by the Lieutenant Governor of 
Ontario in Council, and that it shall be the duty of the board to secure severally 
and at all times the most dependable flow and the most advantageous and 
beneficial use of the waters of the Winnipeg and English rivers. The legislation 
provides that for these purposes the board shall have the power to regulate and 
control the outflow and levels of lake of the Woods as recommended by the 
International Joint Commission; to regulate and control the outflow and levels 
of lac Seul in such manner as the Governor General in Council and the Lieutenant 
Governor in Council may determine; and to regulate and control the flow of 
the Winnipeg river between its junction with the English river and lake of the 
Woods, and also the flow of the English river between its junction with the 
Winnipeg river and lac Seul. 

The Lake of the Woods Control Board had continued to function under the 
authority of the Lake of the Woods Regulation Act, 1921, but under the new 
legislation it was necessary to re-appoint the members of the board. Accord- 
ingly, Dominion Order in Council, P.C. 1047, dated June 20, 1928, authorized 
the appointment of the Director of the Dominion Water Power and Reclamation 
Service and the Chief Engineer of the Department of Public Works as the two 
members to represent the Dominion Government on the board, and an Ontario 
Order in Council, dated June 27, 1928, authorized the appointment of two 
members to represent the province of Ontario on the board. 

For the proper performance of its duties the board is to a large extent 
dependent upon the collection of hydrological and meterological data relating 
to the watershed and the board is now deriving the benefit of comprehensive basic 
records which have been gathered by the Dominion officials over a period of 
years. 

The Lake of the Woods Convention and Protocol between His Britannic ° 
Majesty in respect of the Dominion of Canada, and the United States, for regu- 
lating the level of lake of the Woods, signed at Washington, February 24, 1925, 
provides in Article 3, that the Government of Canada shall establish a Canadian 
Lake of the Woods Control Board and that there shall be established and main- 
tained an International Lake of the Woods Control Board composed of two 
engineers, one appointed by the Government of Canada and one by the Gov- 
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ernment of the United States, and that whenever the level of the lake rises above 
elevation 1061 sea-level datum or falls below elevation 1056 sea-level datum 
the rate of total discharge of water from the lake shall be subject to the approval 
of this International Board. The Director of the Dominion Water Power 
and Reclamation Service was appointed as the Canadian member of the Inter- 
national Lake of the Woods Control Board under authority of Order in Council, 
P.C. 1516, dated October 1, 1926. 


Lake of the Woods Regulation——During the fiscal year the inflows to Lake 
of the Woods were above normal and the board was compelled to maintain out- 
flows greater than normal in order to hold lake level below the upper storage 
limit and to provide storage capacity to handle the annual spring freshets. Lake 
level was drawn down to elevation 1059-90 on April 27, 1928, and, due to heavy 
precipitation over the watershed, rose above elevation 1061-00 on June 18. By 
virtue of the provisions of the Lake of the Woods Convention, the regulation of 
the lake on reaching this elevation automatically passed into the hands of the 
International Lake of the Woods Control Board. Lake level was drawn below 
elevation 1061-00 on August 4, but rose above elevation 1061-00 on September 
15, and was again drawn below elevation 1061-00 on November 9. Close co- 
operation was maintained between the Canadian and the United States members 
of the International Board, and Dominion officials continued to operate the 
control structures at the lake outlets under the International Board’s supervision. 
At no time during the fiscal year was the lake level allowed to rise appreciably 
above the upper storage limit of elevation 1061-25 and this was effected with- 
out causing undue inconvenience to interests on the Winnipeg river or at the 
lake outlets. Considerable excess water was wasted during the winter with a 
view to providing a safety margin of storage capacity to handle possible high 
spring inflows. On March 31, 1929, lake level was at elevation 1059-75 and 
there was no indication of a recurrence of flood conditions. 

Throughout the fiscal year the board was indebted to the Department of 
Public Works for run-off records on Rainy and Namakan lakes, and to the 
Dominion Meteorological Service and the United States Meteorological Service 
for precipitation records at the numerous stations throughout the watershed. 


Lac Seul Regulation —As heretofore stated, the Lac Seul Conservation Acts 
1928, confirmed the agreement made between the Dominion Government, the 
Ontario Government and the Manitoba Government on February 28, 1928, and 
became effective on June 30, 1928. This agreement provided for the construc- 
tion of the Lac Seul Conservation Dam by the Ontario Government. Construc- 
tion work on the dam was started immediately and the structure was practically 
completed on March 31, 1929. 
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WATER POWER REGULATIONS AND LEGAL RESEARCH 


Two amendments were made to the Dominion Water Power Regulations by 
Order in Council of September 10, 1928, one dealing with certain conditions to 
be observed in the revision of rentals and the other requiring that current rates 
of wages must be paid to all those employed in the construction, operation and 
maintenance of works authorized by licence. Interim licences under the regula- 
tions were issued authorizing the development of Seven Sisters falls on the Winni- 
peg river in Manitoba, Island falls on the Churchill river in Saskatchewan and ~ 
the Ghost-Radnor site on the Bow river in Alberta. The works thus authorized 
are designed to have, when completed, a total installed capacity of 345,000 
horse-power. 

The study of Dominion and provincial legislation and jurisprudence relating 
to the uses of water has been continued, and a large amount of material compiled 
in recent years was supplied to the Department of Justice in connection with the 
recent Water-Power Reference before the Supreme Court of Canada. 


BRITISH COLUMBIA ADMINISTRATION 


The Railway Belt Water Act, under which the Dominion waters in the 
Railway Belt of British Columbia are administered by the provincial authorities, 
was amended in 1926 to enable the administration to be conducted in conformity 
with the most recent provincial Water Acts and some further amendments were 
made for that. purpose in 1928, chapter 6 of that year. 

The examination of all water rights granted by the province in the Railway 
Belt has been continued for the protection of Dominion interests, and the District 
Chief Engineer at Vancouver has kept in close touch with the proposals of the 
Westminster Power Company on the Mesliloet river and its tributaries, and the 
plans and construction operations of the Western Power Company of Canada 
at Ruskin on the Stave river. Applications for water records have been pre- 
pared on behalf of the Department Indian Affairs in connection with the improve- 
ment of Indian reserves throughout the province and surveys and investigations 
made as required. Assistance has also been given in connection with the adjudi- 
cation by the Board of Investigation under the Water Act on Indian claims to 
the use of water. 


ENGINEERING CO-OPERATION WITH DEPARTMENT OF INDIAN 
AFFAIRS 


In Ontario an inspection was made of the conditions above the power-dam 
at the Indian school near McIntosh and plans and estimates prepared for the 
water supply and sewage plans for the Cecilia Jeffrey Indian school near Kenora, 
work on which is now under way. In Manitoba an extension was made to the 
sewage system at Sandy Bay school on lake Winnipeg. In Saskatchewan the 
water supply system for the Guy Indian school near Sturgeon Landing was 
repaired; water supply and sewage systems were constructed under contract for 
the Onion Lake School north of Lloydminster at a cost of $17,500; and an 
inspection made and report prepared on necessary repairs to the water supply 
for the Indian hospital at Ile a la Crosse. 

In British Columbia a large number of investigations were made and con- 
struction projects supervised in connection with irrigation and other improve- 
ments for the benefit of Indian reserves, schools and villages. The investigations 
made numbered 86, of which 17 were for irrigation schemes and improvements; 
water supply, 8; sewerage, 1; water rights, 2; electric light and power, 2; mis- 
cellaneous, 6. There were 17 separate construction projects under the super- 
vision of local staff, not all of which were completed at the end of the fiscal 
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year. Of these 9 were irrigation and storage projects, 5 water supply, 1 sewer- 
age, and 2 for electric light and power. The total cost of these improvements 
was about $38,000. 

A further description of this co-operative work will be found in the separate 
reports of the District Chief Engineers for the western provinces. 


WATER RESOURCES INDEX INVENTORY 


The index inventory system for recording and collating the water resources 
data of the Dominion has been in actual use for a number of years and has 
provided a most efficient method for the referencing, analysis, standardization, 
and filing of all data relating to the subject of water resources. A detailed 
description of the system has appeared in the Annual Report for 1916-17 and 
in the combined reports for the years 1917-18-19. 

The system has been applied to practically all phases of the work carried 
on by the service, among the more outstanding of which may be mentioned the 
complete census of developed water-power, the analysis of central electric station 
activities, undeveloped water-power resources, stream measurement activities, 
and storage investigations. ; 

This work has been largely carried on in co-operation with provincial 
organizations, notably the Hydro-Electric Power Commission of Ontario, the 
Quebee Streams Commission, the British Columbia Water Rights Branch, the 
Nova Scotia Power Commission, and the New Brunswick Electric Power Com- 
mission. The data compiled are being continually revised in accordance with 
the most up-to-date information and, resulting from a number of years of effort, 
a very large amount of information in standardized form is now available. 


WATER POWER RESOURCES OF CANADA 


For a number of years past this service has made a practice of making an 
annual inventory of Canada’s water-power resources in order that reliable 
information concerning the total available and developed water-power of the 
country may be kept thoroughly up-to-date and available for public reference. 

While complete data regarding Canada’s great water-power resources are 
not yet available, a great quantity of reasonably accurate, together with much 
specific data, has been collected. All existing stream-flow and power-data avail- 
able from federal, provincial and private sources have been systematically 
collated, analyzed and co-ordinated with a view to presenting a dependable 
estimate of available power based on uniform methods of computation and 
arrangement. The most recent figures for the Dominion indicate the total 
resources to be 20,197,000 horse-power under conditions of ordinary minimum 
flow or 33,113,200 horse-power ordinarily available for six months of the year. 
These figures are of course subject to revision as more and more is learned of the 
flow characteristics and physical conditions of the streams throughout the 
country. 

Basis oF COMPUTATION 


The figures for available water-power listed in Table 1 are based upon rapids, 
falls and power-sites of which the actual existent drop or the head possible of 
concentration, is definitely established or at least well authenticated. Many 
rapids and falls of greater or lesser power capacity are scattered on rivers and 
streams from coast to coast which are not as yet recorded, and which will only 
become available for tabulation as more detailed survey work is undertaken and 
completed. This is particularly true in the relatively unexplored northern dis- 
tricts. Nor is any consideration given to the power concentrations which are 
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feasible on rivers and streams of gradual gradient, where economic heads may 
be created by the construction of power-dams, excepting only at such points as 
definite studies have been carried out and the results made matters of record. 


In brief, the figures hereunder are based on definite rapids, falls and power 
sites, and may be said to represent the minimum water-power possibilities of the 
Dominon. 

The power estimates have been calculated on the basis of 24-hour power at 
80 per cent efficiency for conditions of “Ordinary Minimum Flow” and 
“Ordinary Six Months Flow.” The “ Ordinary Minimum Flow” is. based on 
the averages of the flows for the two lowest periods of seven consecutive days 
in each year, over the period for which records are available. The “Ordinary 
Six Months Flow ” is based upon the continuous power indicated by the flow 
of the stream for six months in the year. The actual method to determine this 
flow is to arrange the months of each year according to the day of the lowest 
flow in each. The lowest of the six high months is taken as the basic month. 
The average flow of the lowest seven consecutive days in this month determines 
the ordinary six months flow for that year. The average of such figures for all 
years in the period for which data are available is the ordinary six months flow 
used in the calculation. 3 

Estimates of power on the basis of ordinary six months flow are made upon 
the assumption that it is good commercial practice to develop wheel installation 
up to an amount, the continued operation of which can be assured during six 
months of the year with the deficiency in power during the remainder of the year 
provided from storage not yet created or by the installation of fuel-power plants 
as auxiliaries. The correctness or otherwise of this assumption for any particular 
site can only be definitely settled by careful consideration of all circumstances 
and conditions pertinent to its development. The method, however, enables a 
fairly satifactory overall estimate of the maximum hydraulic power available, 
to be made as distinctive from the estimated ordinary minimum power available. 


TOTAL AVAILABLE AND DEVELOPED WATER POWER 


The most recent analysis of the available and developed water-power 
throughout the Dominion is summarized by provinces in Table I which shows 
the known available water-power from all sources and within the limitations out- 
lined in the table as 20,197,000 horse-power for conditions of ordinary minimum 
flow and 33,113,200 horse-power ordinarily available for six months of the year. 
While the latter figures may be taken as indicating approximately the commer- 
cial capacities of the various sites on the assumption that any deficiency in flow 
for the remaining six months of the year may be made up either from the storage 
of excess waters or by the installation of auxiliary fuel power equipment their 
extreme conservation is evidenced by a study of the developed water-power 
plants scattered from coast to coast for which complete data as to turbine instal- 
lation and satisfactory data as to stream flow are on record. Comparison of 
the corresponding figures of six months flow at these sites with those of actual 
turbine installation shows the turbine installation to be 30 per cent in excess 
of the six months flow figure and this has proved to be good commercial practice. 
Applying this excess percentage to the figures of six months flow power quoted 
above indicates that the present recorded water-power resources of the Dominion 
will permit of a turbine installation of approximately 43,000,000 horse-power. 

As the total installation to date is 5,349,232 horse-power it is evident that 
a little less than 124 per cent of the at present recorded water-power resources 
of the Dominion are developed. 
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CURRENT PROGRESS IN DEVELOPMENT 


During the year the water-wheels or turbines actually installed and brought 
into operation totalled slightly more than 550,000 horse-power, bringing the 
total installation in the whole Dominion to a figure of 5,349,232 horse-power. 
Additional to this large increase there were many large undertakings under active 
construction, some of which were nearing completion at the end of the year while 
others were in their initial stages. The combined installations of these projects 
total to more than 1,200,000 horse-power. There are also many large develop- 
ments in prospect, a number of which will undoubtedly be undertaken in the 
coming year. 

The effect upon the country’s prosperity of this great program of construc- 
tion work is evident when it is stated that for the actual development, trans- 
mission and distribution of the new power capacity installed in 1928, together 
with that at present actively under construction, not less than $330,000,000 will 
be required. Moreover, it has been estimated that for every dollar so expended 
six dollars are required to apply this power to its ultimate uses so that on this 
basis, a total expenditure of probably $2,300,000,000 will result throughout the 
Dominion as a result of this new development. 

During 1928 every province was represented in the year’s activities and, 
while Quebec stood first in works of magnitude, the widespread nature of develop- 
ment is perhaps the most interesting and significant feature. Saskatchewan 
appears for the first time with a hydro-electric project under way on the 
Churchill river for the supply of the new northern mining area, while British 
Columbia, Alberta, Manitoba, Ontario and the Maritime Provinces are all 
represented with important new undertakings or substantial additions to exist- 
ing developments. The principal activities in each of the provinces are given 
in some detail in the following paragraphs. 


British Columbia.—In British Columbia new water-power equipment to the 
extent of 79,560 horse-power was installed during 1928, while projects actually 
under construction or in early prospect involve installations which will ulti- 
mately add more than 350,000 horse-power to the province’s total. 

The West Kootenay Power and Light Company, Limited, practically com- 
pleted its 75,000-horsepower development at South Slocan on the Kootenay river. 
The three turbines of 25,000 horse-power were in place and the plant went into 
operation on December 7 with two units, while the third generator will probably 
be ready to operate about July 1, 1929. The output from this plant will be 
added to that from the other two plants of the company on the same river to 
serve the mining industry of the Rossland district. The company also com- 
pleted a new outdoor switching station capable of taking care of 150,000 horse- 
power and constructed a 60,000-volt transmission line, 30 miles in length from 
Bonnington to Ymir. 

To supply the rapidly growing demand in this area the same company has 
made application to the provincial authorities for the right to develop power on 
the Pend d’Oreille river, 80,000 horse-power being spoken of as the installation 
proposed. 

The British Columbia Power Corporation has been very active throughout 
the year in carrying on development work through its subsidiary companies. 

Of these the Burrard Power Company, Limited, brought into operation on 
May 15 the Alouette plant of 12,500 horse-power which had been installed in 
1927 and was noted in the review for that year. This plant is automatically 
operated from the Stave Falls station. 

The Bridge River Power Company made good progress on the driving of 
the two and a half mile tunnel which will bring the waters of Bridge river 
through the mountain divide to the power station on Seton lake. It is antici- 
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pated that the initial installation of two 28,000-horsepower generating units will 
be completed by the end of 1931. The ultimate designed capacity of this 
development is 300,000 horse-power or more. 

The Vancouver Island Power Company carried forward work on the 
enlargement and improvement of its Jordan River undertaking which, when 
completed, will include the installation of a 2,250-horsepower automatically 
operated plant situated at the existing diversion dam on the Jordan river. 

Other activities during the year included the virtual completion of the 
initial stage of Shuswap Falls development of the West-Canadian Hydro- 
Electric Corporation on the Shuswap river with one unit of 3,800 horse-power. 
This power will be delivered to Vernon over a 38,000-volt transmission line. 
The Cork Province Mines installed 485 horse-power on Keen creek for use in 
the mines, while the Whitewater Mines Limited completed a 280-horsepower 
development on Whitewater creek also for mining purposes. A small installa- 
tion of 45 horse-power was made on Stein river for a private estate near Lytton 
and the city of Nelson engaged in the addition of a 3,000-horsepower unit to its 
plant at Upper Bonnington falls on the Kootenay river which is expected to 
be ready for operation in May, 1929. 

Among projected developments the East Kootenay Power Company is 
undertaking immediately the investigation of a 15,000-horsepower scheme at 
Phillip’s canyon on the Elk river for which it has recently been granted an 
authorization by the provincial authorities. Other mooted projects include a 
development on the Nimpkish river by the Canadian Forest Products Limited, 
one on the Campbell river by the Canadian Crown Williamette Company 
Limited and one at Stamp falls on the Stamp river by the Wilson Syndicate. 

The Water Rights Branch of the Provincial Department of Lands carried 
out an extensive program of preliminary hydro-electric power investigations in 
some of the more isolated sections of the province, paces surveys of powers 
on such rivers as the Skeena, Bulkley and Chilco. 


Alberta.—In Alberta the Calgary Power Company, in the late summer, 
commenced the construction of a development at the Ghost site on the Bow 
river about thirty miles west of Calgary. This plant will have an installation 
of two 18,000-horsepower units and the dam which is being erected will provide 
a head of 105 feet and pondage of 45,000 acre-feet. Excellent progress was 
made in the construction program up to the end of the year and it is expected 
the plant will be ready for operation by November, 1929. 

In addition to this new development work the company extended its trans- 
mission lines both northerly in the: Red Deer district and southerly in the 
Lethbridge district. 


Saskatchewan.—An interesting feature of this review is the inclusion for 
the first time of the province of Saskatchewan in hydro-electric activity. The 
Churchill River Power Company, Limited, a subsidiary of the Hudson Bay 
Mining and Smelting Company, has secured a licence to develop the Island 
Falls site on the Churchill river in the northern part of the province, the power 
from which will go to supply the needs of the Flin Flon mine, the property of 
the parent company. With the completion of the railway from the Pas to the 
mine, equipment and supplies are now being delivered and these will be carried 
to the power site on winter roads. Camp buildings are already under construc- 
tion, a temporary saw-mill is in operation at Island falls and a temporary 
hydro-electric development of 2,000 horse-power is being: built to supply power 
during construction. The Island Falls power station is designed to include six 
units of 14,000 horse-power each, three of which it is expected will be in opera- 
tion before the end of 1930. A transmission line some 65 miles in length will 
carry this power to Flin Flon. 


Water Power and Reclamation Service 21 


Another matter of outstanding interest in the province was the submission 
to the Saskatchewan Government of the report of the Saskatchewan Power 
Commission favouring a policy of government ownership and operation of power 
utilities in the southern part of the province. The report proposed that the 
government acquire by purchase the municipal power plants at Regina, Moose 
Jaw and Saskatoon, which, operated under a central administration, would form 
the nucleus of an ultimate provincial system. The Government has announced a 
power policy based on this report and as a start is negotiating with the city of 
Saskatoon for the purchase of the city’s power plant. 


Mamntoba—The year was one of outstanding note in Manitoba as it saw 
the completion of one large plant and the initiation of two others on the Winni- 
peg river. 

The Manitoba Power Company completed the installation of units Nos. 5 
and 6 in its Great Falls station, each of 28,000 horse-power, thus bringing the 
plant to its ultimate designed capacity of 168,000 horse-power. Unit No. 5 was 
placed in operation on August 27 and unit No. 6 on November 5. The company 
also carried out considerable work in the placing of material on the upstream 
face of the Great Falls rock-fill dam to render it water-tight. 

The Manitoba Power Commission which serves numerous municipalities 
with power in the southern part of the province erected 39 miles of transmission 
lines during the year and added the town of Winkler to its system. 


To meet the rapidly growing power demand on its system the Winnipeg 
Electric Company through a subsidiary “The North Western Power Com- 
pany” carried out preliminary work in connection with the development of the 
Seven Sisters site on the Winnipeg river. A railway 12 miles in length was 
completed from Whitemouth on the Canadian Pacific Railway to the site and 
eamp buildings were constructed. The power station is designed for an ultimate 
installation of 6 units of 37,500 horse-power each under a head of 66 feet, making 
a total capacity of 225,000 horse-power, It is planned to carry forward the work 
on this development with the greatest expedition in order to bave the initial 
installation of three units in operation under partial head before the end of 1930. 
A double circuit steel tower 110,000-volt tranmission line of about 75 or 80 miles 
in length will be built southerly and westerly from the plant to Winnipeg. 

The city of Winnipeg Hydro-Electric System is also in need of a supply 
of power additional to that furnished by its 105,000-horsepower development at 
Point du Bois on the Winnipeg river and, following an overwhelming endorse- 
ment by the ratepayers of the city at the municipal elections in November, 
work has been initiated in the development of the Slave Falls site about six 
miles down-stream from Point du Bois. The Slave Falls power station will 
ultimately contain 8 units each of 12,500-horsepower capacity or a total of 
100,000 horse-power. Four transmission-line circuits supported by two lines of 
towers will transmit the power from Slave falls to Winnipeg. The estimated 
capital cost of the plant and transmission line is about $10,500,000 and the con- 
struction program contemplates the completion of the initial development of two 
units in 1981. 


For the further regulation of the flow in the Manitoba reach of the Winnipeg 
river an arrangement was made early in the year between the Dominion Govern- 
ment and the Government of the province of Ontario whereby a storage dam is 
being built by the Ontario Government at the outlet of lae Seul, the cost of 
which is being shared between the Dominion and Ontario. The storage thus 
provided, together with that on lake of the Woods, will ensure a dependable 
flow of 20,000 cubic feet per second on the Manitoba reach of the river. It is 
expected that the dam will be finished in May 1929. 
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Ontario —In Ontario the outstanding event of the year was the completion 
and the bringing into operation on October 1 of the 220,000-volt transmission 
line between the Ottawa river and Toronto, over which power purchased from 
Gatineau Power Company is brought to augment the supply of the Niagara 
system of the Hydro Electric Power Commission of Ontario. The initial load 
carried by this line was 80,000 horse-power and the contract calls for an ultimate 
supply of 260.000 horse-power. The commission also completed the construction 
of a new 110,000-volt line leading from the Ottawa river near Ottawa to Smiths 
Falls and Brockville to supply Ottawa and its Eastern Ontario system. The 
power for this line is also secured from Gatineau Power Company, the contract 
calling for delivery of 60,000 horse-power with an additional 40,000 horse-power 
in reserve at the call of the commission. The line was placed in operation late 
in November with an initial load of 6,000 horse-power. 

Other activities of the commission included the construction of an 1,800- 
horsepower development to serve the Nipissing system at Elliott Chute on the 
South river, which will be placed in operation in the spring of 1929, and a 
2,200-horsepower development at Tretheway falls on the South Muskoka river 
to augment the supply of the Georgian Bay system. ‘The latter is also expected 
to be ready for operation in the spring of 1929. In early prospect is the addition 
of the tenth unit of 58,000 horse-power at the Queenston development and 
resumption of work at the 54,000-horsepower plant at Alexander Landing on the 
Nipigon river which it is expected will be placed in operation in 1931. Studies 
have also been continued in connection with development on the Musquash 
river for the further supply of the Georgian Bay system and it is possible a 
start may be made in 1929. The commission is also supervising the construction 
of the dam at the outlet of lac Seul which has already been mentioned in the 
Manitoba section. In addition to providing storage for the benefit of the 
English and Winnipeg river powers, facilities for the development of power 
will also be provided at the dam itself which is of potential interest to the 
nearby Red Lake mining district. 

Apart from the activities of the commission, hydro-electric development 
has been actively carried forward by other interests. At Smoky falls 
on the Mattagami river the Spruce Falls Company completed and brought into 
operation a 56,250-horsepower development, the power from which is carried 
over a 50-mile transmission lne to the Company’s pulp and paper mill at 
Kapuskasing. The Ontario and Minnesota Power Company completed its Calm 
Lake development on the Seine river in June with an installation of 13,200 
horse-power. ‘This power is brought to Fort Frances for use in the pulp and 
paper industry. The Dryden Paper Company completed and placed in oper- 
ation in October a 2,000-horsepower development on the Eagle river, while the 
International Nickel Company carried forward the construction of a 28,200- 
horsepower development at the Big Eddy dam on the Spanish river which is 
expected to be ready for operation early in 1929. 


Quebec—New plants and extensions to existing plants actually placed in 
operation during 1928 added more than 300,000 horse-power to Quebec’s hydro- 
electric installation; this additional capacity being mainly found in the new 
Paugan plant of the Gatineau Power Company (a subsidiary of the Canadian 
Hydro-Electric Corporation. Limited, the Canadian power unit of the Inter- 
national Paper and Power Company) and, in additional units installed at the 
plants already in operation at Shawinigan, at Isle Maligne, and Quinze Dam. 

The Paugan plant of the Gatineau Power Company was placed in operation 
with six units in September 1928; each unit is of 34,000 horse-power giving a 
present installation of 204,000 horse-power, while two additional units are pro- 
vided for, which will bring the ultimate capacity of this station to 272,000 horse- 
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power. The same company is also installing a fourth unit in each of the other 
two plants lower down on the Gatineau river, the capacity of these additional 
units being 34,000 horse-power at Chelsea and 24,000 horse-power at Farmers; 
both new units are to be in operation early in 1929. 

Gatineau Power Company has also in prospect an 80,000-horsepower 
development under a head of 68 feet at Nigger rapids, some miles below Mani- 
waki on the Gatineau river. 

For the benefit of all these plants, the Mercier dam, on the Gatineau river 
at Bitobi rapids, constructed by Gatineau Power Company, is being operated by 
the Quebec Streams Commission so that the minimum flow at Chelsea is not 
less than 9,000 second-feet. The Mercier dam creates, in the Lake Baskatong 
area and the adjacent Gatineau valley, a very extensive storage reservoir of 100 
billion cubic feet. 

Plans have been prepared for’ two additional storage reservoirs in the 
Gatineau watershed; one under preliminary construction to be completed by the 
end of September 1929, in Cabonga lake to impound 45 billion cubic feet at 
the head of the Gens-de-terre river, tributary to the Baskatong storage, and the 
other in Desert lake, in the Desert River watershed draining into the Gatineau 
at Maniwaki. All reservoirs are constructed by the company under authority 
of the Quebec Streams Commission which operates them so as to assure the 
amount of water required for power, even in the years of lowest flow. 

Gatineau Power Company is also adding a second unit of 25,000 horse- 
power to its Bryson plant on the Ottawa river, the new unit to be in operation 
early in 1929. 

In connection with the power supplied from the above-mentioned plants, 
the company also has important transmission lines to construct, and during 
1928 completed a 220,000-volt line from Paugan Falls to connect at Chats 
Falls with the line to Toronto and a 110,000-volt line from Farmers plant to 
connect with Ottawa and Eastern Ontario Hydro System, while a 110,000-volt 
line is being constructed between the Bryson plant and Hull, Quebec. 

The Shawinigan Water and Power Company has added a 43,000-horsepower 
unit (No. 7) in No. 2 Shawinigan plant, bringing the capacity of this plant to 
178,500 horse-power; No. 8 unit of the same capacity is being installed to be 
in operation in March, 1929. 

The Shawinigan Company, whose total installation in various plants is 
rapidly approaching 700,000 horse-power, has during the past year acquired the 
lease for an important power reach on the St. Maurice river, involving a total 
descent of nearly 650 feet with a projected installation of 1,000,000 horse-power 
at 3 or 4 sites; extensive detail surveys are now being carried on to prepare 
plans for the developments, the first of which is to be in operation in 1933. 

The Quinze Power Company has added 2 units of 10,000 horse-power each 
to their plant on the Quinze river, Upper Ottawa, the total installation now 
comprising 4 units. 

On the Saguenay river the Duke-Price Power Company has added unit 
No. 11 of 45,000 horse-power to the Isle Maligne plant. 

At Chute-a-Caron, on the same river, construction has been actively pur- 
sued throughout the year on the hydro-electric development of the Alcoa Power 
Company. The development is being undertaken in two stages. ‘The initial 
development which is now under construction will consist of four 65,000-horse- 
power units, for operation under a head of 150 feet. The contract has now 
been let for these units. The second development will have an installed capa- 
city of approximately 1,000,000 horse-power and will operate under a head of 
205 feet. Water for the second development will be supphed by a canal from 
the dam of the initial development. The initial development is scheduled to 
be completed July 1, 1931. 
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Other installations placed in operation during 1928 include an addition of 
2,400 horse-power by Ayres Limited on the North river at Lachute, a 1,050- 
horse-power hydro-electric plant completed for The Cie Electrique de la Sarre 
on La Sarre river near the town of the same name, another of 800 horse-power 
on Belle river in the Saguenay district for the St. Jerome Light and Power 
Company, a 760-horsepower addition to the site of Sherbrooke Water Works 
plant on the Magog river, the addition of 182 horse-power by the Barrett Com- 
pany, Limited, at the former McArthur site on Assomption river at Joliette, the 
Cie Electrique Ste. Catherine’s 150-horsepower plant on the outlet of lake St. 
Joseph at Ste. Catherine, and the Cie Electrique de Charlevoix’s 140-horse- 
power plant at Boudreault creek at Les.Eboulements Whart. 

Among other projects under active construction may be mentioned the 
Montreal Island Power Company’s development on des Prairies river near 
Montreal, where work is well advanced on the power house, spillway, and 
extensive headworks, the plant to be in operation by October, 1929, with an 
initial installation of 6 units each of 8,800 horse-power under a head varying 
between 18 feet and 26 feet, while the ultimate installation is to be 9 or 10 
similar units. 

Preliminary construction operations are also under way for the James 
MacLaren Company’s extensive project on Lievre river, comprising a hydro- 
electric plant at High Falls having an initial installation of 90,000 horse-power 
and ultimately 120,000 horse-power; the project also includes a 25-billion cubic 
foot storage reservoir at Cedar Rapids and a 250-ton pulp and paper mill at or 
near Buckingham. 

The city of Sherbrooke has completed a new hydro-electric plant at West- 
bury on the St. Francois river, the installation consisting of 2 units of 2,900 
horse-power each. ; 

Prospective developments in Quebec include a 30,000-horsepower plant at 
Chats falls on the Ottawa river; the city of Montreal’s 15,000-horsepower 
development from the Lachine rapids on the St. Lawrence; a 250-horsepower 
development by the St. Lawrence Paper Mills on Trinity river; a 375-horse- 
power hydro-electric plant on Coaticook river near Dixville; another of 528 
horse-power initial capacity on Hall river near Bonaventure, Quebec, and a 287- 
horsepower addition to the Regent Knitting Mills on the North river at St. 
Jerome. 

The Quebec Streams Commission, in addition to the work already men- 
tioned on the Gatineau river, has continued to encourage and enhance water- 
power development in various sections of the province through the beneficial 
operation of its extensive storage reservoirs at Gouin dam and Manouan on 
the St. Maurice river; Allard dam and lake Aylmer on the St. Francois; 
Taschereau dam on lake Kenogami; Mercier dam on the Gatineau and others 
on Ste. Anne de Beaupre, Metis and North rivers. During the past year, the 
commission also completed flood protection works on river du Bras at Baie St. 
Paul; investigated power developments on the Ottawa river; further storage 
reservoirs on the Gatineau, du Lievre, Peribonea and Richelieu rivers. It has 
also prepared profiles of the Nicolet, Coaticook and |’Achigan rivers. 

New Brunswick—The year was notable in New Brunswick as it marked 
the completion of the initial stage and the bringing into operation on October 1 
of the Grand Falls development on the St. John river of Saint John River Power 
Company, a subsidiary of Canadian Hydro-Electrie Corporation. This develop- 
ment, which is the largest in the Maritime Provinces, is designed to include 
four 20,000-horsepower units operating under a head of 130 feet. One of these 
was placed in operation on October 1, 1928, a second early in 1929, while a 
third is expected to be in operation by October of the same year. 

The Fraser Companies Limited, who were the first customers for Grand 
Falls power, have contracted to take 20,000 horse-power for their mills in New 
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| Brunswick. Most of the remaining power at Grand Falls will go to pulp and 


paper mills to be erected by the New Brunswick International Paper Company. 
One of these mills, with a daily capacity of about 500 tons of newsprint paper, 
will be located at Dalhousie on Chaleur bay and will be supplied over a 132,000- 
volt transmission line approximately 110: miles in length. The New Brunswick 
International Paper Company also proposes to build a bleached sulphite mill 
on the Miramichi river. 

Apart from this work at Grand Falls no new hydro-electric development was 
under way in New Brunswick during the year, but the New Brunswick Electric 
Power Commission built a 6,600-volt transmission line 25 miles long from its 
Shediac line to the municipalities of Dorchester and St. Josephs. 


Nova Scotia.—In Nova Scotia the year was one of widespread activity in 
hydro-electric development, new installations to the extent of 8,440 horse-power 
being brought into operation, while a number of new developments were under- 
Saag which, when completed, will add 34,550 horse-power to the province’s 
total. 

The outstanding construction was that carried forward by the Nova Scotia 
Power Commission. The Sandy Lake development of the St. Margaret Bay 
system was brought completely into operation in June by the installation of the 
second generator. The two turbines of 2,500 horse-power each were installed in 
1927 and were credited to that year. Owing to the rapidly increasing load on 
this system new development will soon be required and the commission has 
investigations under way with a view to diverting water from the Ingram river 
into the Indian river, also sites have been investigated on the North East and 
Sackville rivers. From all of these sources it has been tentatively estimated 
that 25,000,000-k.w. hours of new energy may be made available. 

On the Mersey river the commission has three developments under construc- 
tion which will have a combined capacity of 31,050 horse-power, the first at 
Upper Lake falls with 7,750 horse-power under an average head of 30 feet, the 
second at Lower Lake falls with 10,600 horse-power under a head of 484 feet 
and the third at Big falls with 12,700 horse-power under a head of 584 feet. 
This power is being developed to fulfill a contract with the Mersey Paper 
Company which calls for the delivery of 20,000 horse-power on January 1, 1930, 
to supply a paper mill which that company is building at Brooklyn near the 
town of Liverpool. In addition the commission took over and reconstructed 
the development of the town of Liverpool at Guzzel falls on the Mersey river. 
Two units of 700 horse-power each were installed, replacing the old installation 
of 700 horse-power. The output of this plant will supply power for construc- 
tion purposes at the three new developments and will also serve the Liverpool 
and Milton systems of the commission. 

On the Tusket river at Tusket falls the commission has a development of 
3,000-horsepower capacity under construction comprising three units of 1,000 
horse-power each. The energy from this plant will go to fulfil a contract which 
the commission entered into on September 15, 1928, with the Western Nova 
Scotia Electric Company and the Cosmos Imperial Mills, Limited, both of 
Yarmouth. It is expected the power delivery will commence about September 
1 21929) 

The commission also prepared a report in connection with the proposed Lake 
Ainslie development in Cape Breton island and carried on investigations in con- 
nection with the increasing of the supply of power from the East River Sheet 
Harbour. 

Other activities in Nova Scotia included the completion of a 4,350-horse- 
power development of the Avon River Power Company at Avon River falls and 
the taking over of power service by that; company in the communities of Water- 
ville, Cambridge, Goldbrook, Lakeville, Woodville, Somerset, Aylesford. Auburn 
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and Morristown. The same company commenced in September the construction 
of a 500-horsepower plant on Fall river to supply communities along the Truro 
road between Waverly and Brookfield. This plant will be in operation early 
in January, 1929. The Northumberland Light and Power Company completed 
and brought into operation on July 10 a development of 190 horse-power at the 
falls of the Tatamagouche river to supply light and power to River John, Tata- 
magouche, Malgash, Wallace, Pagwash and intervening points. The Digby 
County Power Board completed two extensions to its transmission system of 21 
and 40 miles respectively, thus bringing service to sixteen municipalities. 


Prince Edward Island.—In Prince Edward Island the Montague Electric 
Company Limited, on January 22, placed in operation its new 160-horsepower 
development, the installation of which had been noted in the 1927 review. The 
energy from this development goes to supply the communities of Montague, 
Cardigan, Georgetown and intervening territory. 


UTILIZATION OF DEVELOPED WATER-POWER 


It is difficult to accurately trace the ultimate use to which the power from 
any particular hydraulic development is put, except in the case of those sites 
developed for specific lines of manufacture, but for the purpose of this report 
the installation is divided in Table 2 under the three main headings of central 
electric stations, pulp and paper mills and other purposes, and it is proposed 
later to analyse the figures under these three heads: — 


4,445,693 horse-power or 83-1 per cent of the total is installed in central 
electric stations for general distribution for domestic, municipal and 
commercial lighting and power purposes. The large proportion of the 
whole installation installed in central electric stations serves to empha- 
size the comment already made on the growing importance of the 
distribution of electricity through the medium of central electric stations. 

572,976 horse-power or 10-7 per cent of the total is installed in the power 
plants of pulp and paper mills and in addition the industry purchases 
some 789,500 horse-power from the hydro-electric central stations. 

030,563 horse-power or 6-2 per cent is installed for general industrial use 
such as driving, saw, grist and grinding mills, machine shops, pumping 
plants, electric reduction plants and for. mining operations. Bulletin 
1227 recently issued by this service showed that there is a hydraulic 
installation for mining of some 96,000 horse-power while 339,500 horse- 
power is purchased by that industry from hydro-electric central stations. 


It is generally conceded that an abundant supply of power is one of the 
ereatest factors leading to commercial supremacy. Its facility in contributing 
to the civic and domestic amenities of life through its distribution as electricity, 
is no less marked, so that Canada’s rapidly increasing high average per capita 
hydraulic power installation, is one of the most important contributing agents 
te her present and future prosperity. 

Column 7 of Table 2 shows the hydraulic installation for Canada and each 
of the provinces. The average for Canada has now reached the outstanding 
figure of 554 horse-power per 1,000 of population. 

As shown in Table 1 the highly industrial but non-coal producing provinces 
of Ontario and Quebec contain over 60 per cent of Canada’s known potential 
water-power, while the change from agricultural to industrial predominance has 
led to the installation in these two provinces or over 80 per cent of. the country’s 
total hydraulic development representing an installation in Quebec of 902 
horse-power and in Ontario of 590 horse-power per 1,000 of population. British 
Columbia with a comparatively small population but large power consuming 
industries, viz., pulp and paper and mining, occupies third place in order of 
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total installation and is a close second to Quebec in per capita installation; 
Manitoba, fourth in both population and total installation has an average 
installation of 476 horse-power per 1,000 of population. The Maritime provinces, 
not so bountifully supphed with water powers yet having more than sufficient 
for present needs and ample to provide for normal industrial expansion in the 
future, have in Nova Scotia a total installation of 74,356 horse-power or 136 
horse-power per 1,000 of population, in New Brunswick 67,131 horse-power or 
162 horse-power per 1,000 of population and in Prince Edward Island 2,439 
horse-power or 28 horse-power per 1,000 of population. Abnormal conditions 
in the Yukon with a small population and heavy power demands for low grade 
gold mining result in the total installation of 13,199 horse-power, showing a 
utilization of 1,039 horse-power per 1,000 of population, a figure, of course, not 
comparable, on account of the conditions mentioned, with the corresponding 
figures of the other provinces. 


WATER POWER IN THE CENTRAL STATION INDUSTRY 


Canada’s central-electric station industry, the generation or distribution 
of electrical energy for public use, has attained record proportions because the 
wide distribution and accessibility of her abundant water powers is such that 
with modern methods of transmission, electricity for industrial, agricultural, and 
domestic use is available to all but a very small proportion of her population. 
The certainty of the supply of power and the assurance of its continuance at 
uniform or lower rates through the medium of the central-stations has done much 
to attract industries which would not in the ordinary course engage in the 
production of their own power. 

In the central-electric station industry over 95 per cent of the primary 
power equipment is energized by falling water while the diversity of use of 
hydro-electricity induced by .moderate prices results in almost 99 per cent 
of the total electrical output being generated in the hydraulic stations. An 
analysis of the developed water-power utilized in central-electric stations is 
given in Table 3. 

These hydro-electric central stations number 296, of which 207 are operated 
by commercial organizations and 89 by municipalities, government commissions 
or other public bodies. The commercially owned stations maintain a total 
turbine installation of 3,200,795 horse-power while the municipal stations have 
a total installation of 1,244,898 horse-power. A small fuel reserve, 176,865 
horse-power, or about 5 per cent of the hydraulic installation of each class is 
maintained for use in emergencies. In addition to the central-electric station 
organizations included in the above totals, certain hydraulic plants sell small 
amounts of electricity incidentally to their main businesses. This power is 
mostly sold for lighting and service, in many instances, at night only. 


WatTEeR PowrErR IN THE PULP AND PAPER INDUSTRY 


The relationship between the pulp and paper and water power industries 
is a most intimate one and one of great importance to the industrial and economic 
structure of the Dominion in that each industry makes a most substantial con- 
tribution to the success of the other. The extent of this contribution is clearly 
revealed in the following analysis which shows that the pulp and paper industry 
relies almost entirely upon water-power for its energy requirements, whilst over 
28 per cent of the hydraulic turbine installation in Canada is required to supply 
the power necessary for the manufacture of pulp and paper. 

The pulp and paper industry is Canada’s greatest manufacturing industry, 
its gross and net values of production, $219,329,735 and $134,516,073 
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respectively, and its disbursements for salaries and wages, $45,674,293, being 
greater than for any of the other manufacturing industries. In fact Canada 
has lately taken the leadership in the manufacture of newsprint paper, her 
output of 2,082,830 tons, valued at $132,286,729 for the calendar year 1927, 
being six hundred thousand tons in excess of that the United States, the second 
producing country, while her export of this commodity, 1,881,685 tons, contri- 
buted $129,637,687 to the country’s favourable trade balance and exceeded the 
combined newsprint export of all other countries. 


Importance of Low Cost Power—Newsprint paper made up 84-4 per cent 
of the total reported tonnage of paper manufactured in Canada during 1927 and, 
as the production of newsprint requires an installation of practically 100 horse- 
power per ton of output per day, the necessity for abundant supplies of low 
priced power at once becomes apparent. In any industry the relative necessity 
for low cost and adequate power may be gauged by the amount required per 
dollar value of product and, with certain electro-chemical and electro-metal- 
lurgical processes, the requirements for the manufacture of pulp and paper rank 
among the highest. It is not surprising, therefore, that 90 per cent of the 
motive power in the industry is derived from the energy of the Dominion’s 
abundant and advantageously located water falls. 


The continuous operation of mills in this industry, usually 24 hours a day, 
lends itself to the securing of a very low unit cost of power where the power is 
derived from water, since the main item in this cost is the interest on the capital 
invested in the hydraulic development which remains constant whether the 
plant operates ten hours a day or twenty-four. Whereas, in the case of fuel- 
power, the higher cost factors of operation and fuel are directly affected by the 
length of the daily period of operation. Also, in mills using hydro-electric power 
the development of the electric steam-generator has provided additional 
economies as any available surplus or off-peak power may be utilized for pro- 
ducing steam for pulp cooking, drying, heating and similar uses. 


Water Power Installations for Pulp and Paper Manufacturing—Table 4 
lists the various pulp and paper mills in Canada using hydraulic or hydro- 
electric power, and except where noted in the table, are in actual operation. 
These mills are divided according to their product into pulp, pulp and paper 
and paper mills, although for the sake of brevity the generic term “ pulp and 
paper mills” may be applied to any of them in this report. The total hydraulic 
installation, the horse-power of the turbines connected direct to pulp and paper 
machines and of those connected to electric generators are shown in separate 
columns. In the case of the mills having no hydraulic installation of their own: 
the name of the hydro-electric central station organization supplying the power 
is given. 

The horse-power of the hydraulic turbines as stated is the rated capacily 
given by their manufacturers and the total figures, therefore, represent the total 
hydraulic horse-power installed. This must not be confused with the actual 
horse-power used during any census period which may or may not be the same, 
depending upon operation and output. It is probable also that in the case of some 
of the mills part of the installation is used for sawing lumber or for the pro- 
duction of similar side lines to the manufacture of pulp and paper, while in many 
instances part of the electricity purchased or generated is used to supply light 
to the mills and adjacent houses or even sold for distribution to central-electric 
station organizations. 


__The water-power installation of the pulp and paper mill organizations listed 
in Table 4 aggregates 565,362 horse-power, of which 283,009 horse-power is 
directly connected to pulp and paper machines and 282,343 horse-power to 


Water Power and Reclamation Service 29 


electric generators. In addition to this there is a large turbine installation in 
central station plants producing the power sold to pulp and paper mills. With- 
out going into details it may be stated that a careful analysis of the figures for 
this power, sold both on the horse-power year and the kilowatt-hour basis, indi- 
cates that the turbine installation must be virtually equal to the aggregate 
installation of the motors which utilize this power, given in Table 5, namely, 
789,530 horse-power. This may be tabulated thus:— ] 


Installed power (table 4).. .. .. .. 565,352 horse-power 
Purchased power (table 5).. .. .. .. 789,530 i 
Total in industry... .......... 1,854,882 horse-power 


We thus obtain the result that the turbine installation supplying power to 
pulp and paper mills in Canada aggregates, in round figures, 1,355,000 horse- 
power, of which 1,071,873 horse-power is hydro-electric and the remainder direct 
hydro drive. 

The total hydraulic installation utilized in the pulp and paper industry is, 
therefore, over 28 per cent of the total installation for the whole Dominion and 
the power purchased, in 1927, amounted to almost one-third of all the power 
produced for sale by central electric stations and earned for them, as shown in 
Table 6, approximately $11,500,000. It is evident, therefore, that the pulp and 
paper industry has an extremely important relationship to the water-power 
industry in Canada. 


The advantages of the conversion of hydraulic power to electrical energy 
appear both in the quality of the product, which is improved by the uniform 
speed obtained, and in the fact that under modern methods of transmission it is 
possible to develop power at sites more or less remote from centres of labour 
and transportation and to transmit it to points where these facilities are avail- 
able for mill operation. Modern practice in pulp mill construction usually pro- 
vides for the development of the mill and power sites as separate projects, 1.e., 
the site of the mill is selected from the point of view of operation and trans- 
portation while the power station or stations are located from the standpoint 
of efficiency of generation, often im situations unfavourable to mill construction. 


Steam Power.—The use of steam as a source of power for this industry is 
very limited, the total installation amounting to only 120,352 horse-power or 
8-2 per cent of the total power installation and being usually prompted by special 
conditions such as operation in close connection with the manufacture of lumber 
when refuse from the latter can be used as fuel under the boilers. There is also 
some slight use of internal combustion engines, engines rated at 763 horse-power 
being installed. 


Provincial Distribution of Pulp and Paper Muills——Reference to Table 4 
shows that in British Columbia there are three pulp mills and two pulp and paper 
mills generating their own power, while a pulp and paper mill and a paper mill 
purchase hydro-electricity from the British Columbia Electric Railway Company. 
The three pulp mills are owned by the British Columbia Pulp and Paper Com- 
pany, Limited, and have an aggregate turbine installation of 4,290 horse-power, 
of which 2,155 horse-power is directly connected to pulp making machinery and 
2,135 horse-power to electric generators. Two of these mills are situated in the 
coast region of the main land, and the third, which has not been operated for 
some time, towards the northwesterly end of Vancouver island. 

The larger pulp and paper organizations, Pacific Mills, Limited, and the 
Powell River Company, Limited, have hydraulic installations of 26,850 horse- 
power and 49,860 horse-power respectively, about 70 per cent of each being 
connected to electric generators. 
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Manitoba has one mill, a pulp and paper mill erected by the Manitoba 
Paper Company and since absorbed by the Abitibi Power and Paper Company,. 
Limited. It purchases its power from the Manitoba Power Company under a. 
long-term contract. 


Ontario has 12 pulp mills, 17 pulp and paper mills, and 18 paper mills with 
a3 combined installation of 238,880 horse-power, over 60 per cent of which is. 
connected to electric generators. Twenty-eight of the mills purchase all or part 
of their power and have a motor installation of 185,472 horse-power driven by 
purchased power (Table 3). 

Outstanding among the pulp and paper organizations in Ontario may be 
mentioned the Abitibi Power and Paper Company, Limited, which has a pulp. 
mill at Smooth Rock falls and Pulp and Paper mills at Iroquois Falls, Fort 
William, Sault Ste. Marie, Espanola and Sturgeon Falls. In connection with. 
the Smooth Rock Falls mill the company has a 9,350-horsepower installation. 
on the Matagami river; the Iroquois Falls mill is furnished with power from two 
plants at Iroquois Falls and Twin Falls on the Abitibi river with an aggregate: 
installation of 58,000 horse-power supplemented by power purchased from the: 
48,000-horsepower plant at Island Falls on the same river owned by a sub- 
sidiary—the Abitibi Electrical Development Company. The Sault Ste. Marie: 
mill has a 14,400-horsepower installation on the St. Mary river and purchases 
additional power from the Great Lakes Power Company. The Espanola mill 
has a 20,800-horsepower development on the Spanish river and also secures 
power by purchase from the plants of the International Nickel Company on the 
same river; whilst the Sturgeon Falls mill is operated by power from two plants 
on the Sturgeon river, one at Sturgeon Falls and the other at Smoky Falls, which 
have an aggregate installation of 23,790 horse-power. The Fort William mill is 
operated entirely by purchased power. The Abitibi Company’s turbine installa- 
tions aggregate 174,840 horse-power, of which 107,450 horse-power is connected. 
to electric generators. 

The Spruce Falls Power and Paper Company, which, until the present year,,. 
operated a pulp mill with a hydraulic installation of 2,500 horse-power on the 
Kapuskasing river in Kapuskasing, has recently completed a 500-ton pulp and 
paper mill in Kapuskasing, together with a development of 56,250 horse-power: 
at Smoky Falls, 40 miles distant, on the Mattagami river to supply its power. 

The J. R. Booth Limited mill on the Ottawa river at Ottawa utilizes an 
installation of 28,789 horse-power, 14,000 horse-power of which is connected to: 
electric generators, in the production of its varied output. 

Much of the power purchased in Ontario for the operation of the mills 
which do not generate their own power is procured from the Hydro-Electric 
Power Commission which supplies, among others, the pulp mills of the Great 
Lakes Paper Company, Limited, at Fort William, the Nipigon Corporation 
Limited at Nipigon, and the pulp and paper mills of the Provincial Paper Mills 
and the Thunder Bay Paper Company at Port Arthur. 

The province of Quebec, with the largest output among the provinces, has 
15 pulp mills, 23 pulp and paper mills and 15 paper mills. Thirteen of the pulp 
mills, 13 of the pulp and paper mills and 11 of the paper mills operate their own 
hydraulic developments and maintain an aggregate installation of 215,736 horse-- 
power, of which 145,296 horse-power is direct connected to the mill machinery 
and 70,440 horse-power to electric generators. The mills purchasing all or part 
of their power, 28 in number, maintain a motor installation driven by purchased 
power of 566,371 horse-power. 

Outstanding mills organizations producing their own power are those of 
Price Bros. & Company, Limited, operating a pulp mill at Beausejour where 
3,150 horse-power is installed on the Rimouski river, and pulp and paper mills 
at Jonquiere and Kenogami, where four developments, two on the Ausable, one- 
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each on the Shipshaw and Chicoutimi rivers, have a combined installation of 
59,300 horse-power. This company also purchases almost the entire output of 
the 10,800-horsepower plant of the Shipshaw Power Company, a subsidiary com- 
pany. Price Bros. € Company, Limited, also operate a third very large pulp 
and paper mill at Riverbend, the power for which is secured from the Isle 
Maligne plant of the Duke-Price Power Company on the Saguenay river. 

The Quebee Pulp and Paper Company, Limited, operates two large pulp 
mills, one at Chicoutimi where 20,220 horse-power is installed in two plants on 
the Chicoutimi river and one at Val Jalbert with an installation of 7,300 horse- 
power on the Oulatchouaniche river. 


The Canada Power and Paper Corporation, operating pulp and paper mills 
at Shawinigan Falls, Windsor Mills, Grand’Mere and Three Rivers, has an 
installation of 17,910 horse-power on the St. Maurice river, using water drawn 
from the headworks of the Shawinigan Water and Power Company for the 
operation of its Shawinigan Falls mill, three developments totalling 5,990 horse- 
power, one of which is on the St. Francis and two on the Watopeka for the 
operation of its Windsor mills and in addition purchases power from the 
Shawinigan Water and Power Company to operate its Three Rivers mill and to 
supplement the power at its Shawinigan Falls mill. Power to operate its 
Grand’ Mere mill is secured from the Laurentide Power Company. 


The Canadian International Paper Company purchases the power for the 
operation of its Gatineau mill from the large Gatineau river hydro-electric 
developments of a subsidiary, the Gatineau Power Company. Power for the 
operation of its Three Rivers mill is obtained from the Shawinigan Water and 
Power Company, while its mill at Kipawa, which specializes in a high grade of 
rayon cellulose, receives its power from the Gatineau Power Company’s 25,050- 
horespower plant on Gordon creek. This Company also operates a sulphite 
mill at Hawkesbury, Ontario, supplied with power by the Gatineau Power 
Company’s plants on the Rouge river in the province of Quebec. 

In addition to the hydraulic development specifically referred to there are 
numerous others to which space precludes specific reference. 


In New Brunswick there are four pulp mills and one pulp and paper mill 
with a second under construction. The total hydraulic turbine installation of 
the mills providing their own power is 138,728 horse-power, of which all but 1,900 
horse-power is connected to electric generators. The Fraser Companies, 
Limited, have a pulp mill with its own hydro-electric plant at Edmunston, which 
also secures power from the St. John River Power Company’s plant at Grand 
Falls, and a second mill is operated at Chatham with electricity purchased 
from the New Brunswick Electric Power Commission. The St. George Pulp 
and Paper Company, a subsidiary of the International Paper Company, has a 
pulp mill with a hydraulic development of 2,668 horse-power at St. George. The 
pulp and paper mill in operation is situated near Bathurst and is under the 
management of the Canadian International Paper Company, while the same 
Company has a new mill under construction at Dalhousie. The latter will 
utilize part of the output of the St. John River Power Company’s newly built 
hydro-electric station at Grand Falls. 


Nova Scotia has seven pulp mills in operation and one pulp and paper mill 
under construction. All but one of the pulp mills generate their own hydro 
power and use it without conversion to electricity. They have an aggregate 
installation of 16,008 horse-power. The pulp mill purchasing power secures its 
supply from the Nova Scotia Power Commission as will the pulp and paper 
mill when completed. 
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FurureE Power REQUIREMENTS OF THE INDUSTRY 


The growth of population, education and prosperity during the past century 
has brought about an immense increase in the number, size and circulation of 
newspapers with a corresponding increase in other publications, both periodicals 
and books. In addition new methods of merchandising make increasing demands 
on the product of the pulp and paper mill. It is to be expected, therefore, that 
there will be a steadily increasing demand for newsprint, book, wrapping and 
other papers and kindred products with, perhaps, temporary setbacks when 
economic or other causes bring about reductions in commercial activity. At 
times, there may be over development of the industry when production facilities 
temporarily outstrip the demand. Such a situation appears to have been reached 
in Canada at the present time, but there is no reason to believe that this situation 
will not soon adjust itself by the operation of the natural growth of demand. 
Under these overall circumstances, therefore, it is certain that a country such 
as Canada which still possesses widely distributed forests and ample conven- 
iently located water-power (see Table 7), must make an increasing contribution 
to the world supply of pulp and paper products. | 


WaATER-POWER IN THE MINERAL INDUSTRIES OF CANADA 


In the Annual Report of this Service for the year ending March 31, 1924, 
an extended reference was made to the subject of water-power in the Mineral 
Industries of Canada and was prompted by the opening of numerous promising 
prospects in areas that hitherto had not been systematically explored for mineral 
deposits. 

In the five years which have since elapsed manv of these prospects have 
become producing mines, others are rapidly approaching the same stage and, 
further, exploration is extending and intensifying with every indication that the 
production of precious and base metals and other mineral resources will steadily 
increase, 


The mining industry is already established as one of the leading basic 
industries of the Dominion and when it is realized that in addition to the ore 
reserves that have already been blocked out and the discoveries which have been 
made but not yet fully proved by mining operations, there is an area of more 
than three million square miles being 80 per cent of the total area of the 
Dominion, forming a prospective mineral field, there is ample justification for 
the confidence exhibited in the future of mining in this country. 


Mining operations and the mineral industry generally in Canada, require 
very large amounts of power and the profitable operation of many mines is only 
made possible by the low cost at which ample power can be secured from hydro- 
electric sources. Ample power supplies make it possible to mine on a large scale 
with consequent lowered costs while the fact that the power is obtaintable at low 
cost has the great economic advantage of permitting the profitable operation of 
relatively low grade deposits. Thus the scope of the industry is immensely 
expanded and many millions of tons of ore can be treated which, if power was 
limited and expensive, would have no commercial value. In fact, it is no 
exaggeration to say that, without water-power, the mining industry of Canada 
could not have approached its present magnitude. 


_ Extent and Growth of Mining Industry —It is not the intention here to deal 
in any comprehensive way with the mining industry of the Dominion as this 
has already been done by the Dominion Bureau of Statistics in The Canada 
Year Book 1927-28, nevertheless, a brief reference to the extent and growth of 
the industry will not be out of place. 
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Owing to the diversity of units and products, the total mineral production 
can only be brought to a common denominator when dealt with in terms of value, 
varying prices attendant on fluctuating conditions, however, vitiate compari- 
sons on a value basis. In spite of this it is nevertheless interesting to note the 
growth of the value of mineral production from $10,000,000 in 1886 to $64,000,000 
in 1900 and $228,000,000 in 1920. In that year commodity prices reached their 
peak and have since fallen greatly, nevertheless, the value of production for 
1927 reached $245,000,000, this growth in value representing a very much more 
substantial growth in quantities. 

Mineral production is listed under some 60 items, 22 of which had a value 
in 1926 exceeding $1,000,000 each and it is interesting to note that the Dominion 
is at present producing 90 per cent of the world’s nickel, 76 per cent of its 
asbestos and 55 per cent of its cobalt, whilst it is the third ranking country in 
the production of both gold and silver. 

The following table lists the value of mineral production for 1927 as 
published by the Dominion Bureau of Statistics. 


Production by Provinces 


Value 
Province in Percentage 
Dollars 

ec ee aa es hav ees hla et whe hiaha Be 04 wa cdoale wanes Fa S07 Tit. 22i 12-2 
eA Tri Sv Cement © wernt ame eee ets tee ee Re ee ne a ne oan viele 2,148,535 0-9 
Se ee ety ee geet a rte cies aye ek cab ules eRS claw bana 28,870,403 11-7 
Beate tck Fs Coreen One ey ay UR ava aeeey 2 aed A) SL SEL, chale bate b opese we waiarre ncaa’ 89, 982, 962 36-3 
WRN PERSE VS 0 08, Aenea oo A Ee AN ie ee a 2,888, 912 1-2 
SERGROIO DENI, cuneate: 5 Seon colt ete Nn oe aan as cr A 1,455,225 0-6 
enter aha un Oe ee cea een gl ee No Ba hats bcp ecen ave wa wlentaed 29, 309, 223 11-8 
J Erg AT SOUS: SILUEEGY AW ER, og Sous cac ce oiescoetenpcete ecole cess (Lekea Rea a eee aoa oa 60, 801,170 24-6 
asc ene ee EE ee tr Om ee ye R Re ed Sal doe aeccanaas 1, 789, 044 0-7 

247,356, 695 100-0 


A brief examination of the above table indicates how widespread the 
industry is and it should be borne in mind that the figures include little or no 
production from some of the outstanding recent developments amongst which 
may be mentioned the opening of the Rouyn copper-gold area in Quebec; new 
gold discoveries in far western Ontario and the proving of new copper-lead-zine 
and nickel-copper deposits in the Sudbury region; the proving of copper-zinc- 
gold-copper areas in Manitoba and eastern Saskatchewan and new mineral 
areas in British Columbia, in addition to these there is further development of 
gold, lead and zine properties in Nova Scotia where the salt and gypsum indus- 
tries are also expanding. 

This brief and inadequate review, which makes no mention of the coal 
industries in Nova Scotia, Alberta and British Columbia, the growing natural 
gas and petroleum production and the extensive and growing output of cement, 
clay products and other building materials is merely intended to indicate the 
magnitude and wide distribution of the mineral industries of the Dominion 
as an introduction to a more detailed discussion of the use of power therein and 
the water-power available for their development. 

Distribution of Water-Power—Detailed examination shows that ample 
water-power is available for the development of the mineral areas in every 
province with the possible exception of limited areas in the coal fields of the 
southern portions of Alberta and Saskatchewan. It is this fortunate distri- 
bution of the Dominion’s water-power that not only facilitates the development 
of the richer ore bodies but makes possible the profitable exploitation of the 
lower value ore bodies that could not otherwise be developed. This is par- 
ticularly in evidence in the practically coal-less, but otherwise highly minera- 
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lized, provinces of Ontario and Quebec, which contain minimum water-power 
resources of some 14 million horse-power well distributed over their whole 
areas. 

The Use of Power in the Mineral Industries—The principal uses of power 
in the mineral industries are in the extraction of the mineral and in crushing, 
smelting, refining and other processes. The extraction of the mineral requires 
power for compressed air for drilling; for stripping, hoisting, hauling and con- 
veying; for pumping for water supply and drainage; for lhghting, heating and 
ventilating; for machine, blacksmith and framing shops, ete. 

Crushing, smelting, refining and other processes require large amounts of 
power—in the metallic industries the total power required is from 14 to 24 
horse power per ton of ore produced and from 50 to 80 per cent or more of this 
may be required in the treatment of the ore. In coal mining, when steam- 
power is used, some 10 per cent of the product is required for producing power, 
but several of the Canadian mines have now substituted hydro-electric power. 

The following table shows the amount of power installed in the principal 
divisions of the industry in 1926:— 


Horse-Power Installed—1926 (1) 


Water Power Per cent Total Power 
Class of Industry Fuel ——-—-————————| of total 
power Gene- (?)Pur- power 
rated chased Amount | Per cent 

Metallica ee eer erneick: fcc caelsesen 25, 634 82,171 186, 185 91-3 293,990 49-1 
Bitola. cea ee eos fs ck ah oe eo cle 105, 791 12,000 19,075 Ope T 136, 866 22-9 
INoOn= metal iCal metic) ots oleeee ek 7,692 450 34,050 81-8 42,192 7-1 
Structural and clay products............ 23,860 1,394 100, 255 81-1 125, 509 20-9 
162,977 96,015 339, 565 72:8 598 , 557 100-0 


(1) Based on statistics of Mineral Production of Canada, 1926, issued by the Dominion Bureau of 
Saber horse-power of motors installed to use purchased power. It is assumed that all purchased 
power is hydro-electricity although a very small percentage may be fuel electricity. 

It will be seen that 598,557 horse-power was installed for the mineral 
industry in 1926 and that 72-8 per cent of this was water power. 

Compared with the figures for 1923, the installed fuel-power decreased 
by 45 per cent and the installed water-power increased by 57 per cent, giving 
a net increase in the installed horse-power of 17 per cent. 

It is also of interest to observe that the power purchased from central 
stations, expressed as rated horse-power of motors installed, constituted 57 per 
cent of the total horge-power installed. 

The proportions of water and fuel-power may be summarized as follows:— 


Proportions of Water and Fuel Power (+) 


| 
| 


Horse-power installed 


W ater-power— de eS Per cent 
(FONCTATCE: Hoe ees eet ee No Bae hall cd ae att eae en ee 96,015 16-0 
Purchased 92 heres eet 6 St sic Sunes eo he i ae ee 339, 565 56-8 

Ota eee rene Cows es cake see es cotta eae ee eee 435, 580 72°8 

Fuel-power— ot cl 
Coal (steariiys orcad. ete RE erat 5 Lis 4 lita St eee ae 147,028 24-6 
Gas and oil eA (Ag Pe ae eee AN ek ie ob (OR CEE Rak ee eens 15,949 2:6 

"LOUSL, Sire os igh al ane ea otsis en Ok chic og) Cait nein Cee 162,977 27-2 
Grand :totalis:}saenieie otek. Gis ic. 7 . 3 ee eee 598, 557 100-0 


ge bes caeed on statistics of mineral production of Canada, 1926, issued by the Dominion Bureau of 
atistics. 
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Particulars of the use of power by some of the principal mines and other 
mineral industries are given in the following section. 


Water Power Installation for Mineral Industries—Extensive and widely 
distributed as are Canada’s mineral resources, there is no field operating or 
prospective where ample supplies of power, developed or awaiting development, 
are not available. 

In the Maritime Provinces, based on value of production almost 90 per cent 
of the mining carried on is for the recovery of coal and so far water-power has 
not been utilized here for this purpose although its satisfactory adaptation to 
and growing use for coal mining in British Columbia and Alberta would indi- 
cate that a similar use in the Maritimes might be only a matter of time. In 
Nova Scotia, however, three hydraulic developments have been installed by 
gold mining companies while two are operated by stone cutters. In addition 
considerable purchased power is used in the mining of various non-metallic 
minerals found in both New Brunswick and Nova Scotia. 

Although the mineral output of the province of Quebec at the present time 
is mainly non-metallic, the value of the asbestos output alone being over 
four times that of all the metals recovered, copper, gold, iron, lead, manganese, 
silver and zine are all being mined. The leading asbestos mines of the world 
are found in the southeastern section of the province, over 75 per cent of the 
present world supply of that mineral being mined in that area. There is also 
a very extensive range of other non-metallic minerals in the province, feldspar, 
eraphite, ironoxides, magnesite, mica, mineral waters, phosphate, pyrites, quartz, 
tale and soapstone being mined, while the production of clay products and other 
structural materials also forms a very important part of the mineral production 
of the province. 


The extensive power demands of the mineral industries of the province 
are almost entirely supplied by hydraulic installations, the greater part of the 
power being electricity purchased from the central hydro-electric stations. Of 
the total power installation of 131,965 horse-power reported as used by the 
companies operating during 1926, (the period covered by the latest power 
statistics published by the Dominion Bureau of Statistics), over 95 per cent 
was water-power, approximately three-fifths of which was purchased in the 
form of hydro-electricity from central electric station organizations. 


The Aluminum Company of Canada operates a 52,325-horsepower: plant 
at Shawinigan Falls and purchases large amounts of power from the Duke- 
Price Power Company for the operation of its plant at Arvida pending the 
development of its Chute-4-Caron site on the Saguenay where it is expected 
that up to 700,000 horse-power will be installed. 

The Shawinigan Water and Power Company transmits large amounts of 
hydro-electricity from Shawinigan Falls across the St. Lawrence river near the 
city of Three Rivers to the asbestos mines of the Eastern Townships. Power 
is also furnished to this field by a subsidiary of the Shawinigan Company, the 
St. Francis Water Power Company from its station on the St. Francois river. 
The Southern Canada Power Company supplies a small amount of hydro- 
electricity for copper mining. Montreal Light, Heat and Power Consolidated 
and the Gatineau Power Company sell large amounts of power for the manu- 
facture of Portland cement, the former company also supplying power to the 
large brick plants in the Montreal district. 


In the western section of the province the Rouyn copper-gold area is 
being supplied with hydro-electricity by the Canada Northern Power Corpor- 
ation operating plants aggregating 53,390 horse-power in Ontario and one of 
40,000 horse-power on the Quinze river in Quebec. 
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The province of Ontario ranks first among the provinces in diversity and 
value of mineral production, and being, like Quebec, situated in the acute fuel 
area, depends almost entirely on the abundant supplies of hydraulic and hydro- 
electric energy which are, fortunately, available to every field. 

The diversity of application of hydraulic power to mineral production in 
the province is indicated by the statement that of the twenty odd active 
divisions of production only four are not energized by hydro power, while the 
preponderance of use is shown by approximately 148,000 horse-power of the 
173,000 horse-power reported employed being hydro power produced or pur- 
chased by the mining companies. 

While much power for mining has been generated and distributed by central 
electric station organizations the mining companies have also developed large 
amounts of power for their own use, although their power operations, through 
the formation of subsidiary companies, have as a general thing, been kept 
separate from their mining operations. . 

The outstanding central electric station organization operating in the gold 
and silver mining fields of northern Ontario is the Canada Northern Power 
Corporation, operating such well known companies as the Northern Ontario 
Light and Power Company, the Northern Canada Power Company, the Great 
Northern Power Corporation and the Northern Quebec Power Company. 

The Northern Ontario Light and Power Company operates two hydro- 
electric plants on the Montreal river and one on the Matabitchuan river and a 
hydro-compressed air plant on the Montreal river with an aggregate installation 
of 27,090 horse-power supplying power mainly for silver mining in the Cobalt 
area. 

The Northern Canada Power Company owns and operates three plants 
on the Mattagami river and operates under lease the plant of the Great Northern 
Power Corporation on the Montreal river. The aggregate installation of these 
plants is 31,800 horse-power. The Northern Quebec Power Company (Quinze 
Power Company) with a 40,000-horsenower plant on the Quinze river in Quebec 
is also operated by the Northern Canada Power Company. 

The plants of the Northern Canada Power Company were installed to 
serve the Timmins and Porcupine gold areas and the Great Northern Power 
Corporation’s plant to serve the Kirkland lake gold area. These plants and 
those of the Northern Ontario Light and Power Company and the Quinze 
Power Company are now all inter-connected so that there is an uninterrupted 
flow of power throughout the gold and silver areas of northern Ontario and 
western Quebec. There are also a number of small private hydro developments 
serving individual mines in this area. 

The copper-nickel deposits in the Sudbury district receive power mostly 
from hydro developments operated by the mining oma themselves through 
the medium of subsidiary companies. 

The International Nickel Company of Canada Limited operates two plants 
owned by its subsidiary, the Huronian Company Limited, on the Spanish river 
at Turbine with an aggregate installation of 22,200 horse-power, and recently 
completed a third plant at the Big Eddy dam on the same river with an instal- 
lation of 28,200 horse-power. The Mond Nickel Company, through its sub- 
sidiary the Lorne Power Company Limited, is supplied with power from a 
7,300-horsepower plant on the Spanish river and from one of 4,800 horse- 
power on the Vermillion river. The Mond Nickel Company also purchases the 
greater part of the output of the Wahnapitae Power Company’s three stations 
on the Wanapitei river, near ‘Sudbury ; these have an aggregate installation of 
16,900 horse-power. . 
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In the western section of the province the Algoma District Power Cor- 
poration which operated a 1,600-horsepower plant at High Falls on Michi- 
picoten river to serve the recently re-opened gold mines in that district has 
almost completed the rebuilding of the plant to a capacity of 18,770 horse- 
power. Additional power for the same field might be available from the Steep 
Hill Falls plant of the Algoma Steel Corporation, Limited, on the Magpie river 
where 2,400 horse-power is installed. The recent gold discoveries in the Red 
Lake area also occur in a region of abundant water-power and the Hydro- 
Electric Power Commission of Ontario is installing 5,000 horse-power at Ear 
Falls on the English river to provide power for this field. 

In the southern portion of the province production is limited to non- 
metallics and structural materials and here the demand for power is met by the 
extensive transmission systems of the Hydro-Electric Power Commission of 
Ontario or of central electric stations operating in the vicinity of the plants. 

The Prairie Provinces—Manitoba, Saskatchewan, and Alberta—until quite 
recently, have not produced any of the metallic minerals but recent develop- 
ments indicate that Manitoba has copper-gold and copper-zine and Saskat- 
chewan copper-zine deposits of great promise. In Manitoba these have led to 
the construction of a 42-mile transmission line by the Manitoba Power Com- 
pany to convey power under a 20-year contract from Great Falls station on 
the Winnipeg river to the mines of the Central Manitoba Mines, Limited, and 
in Saskatchewan to the leasing of Island Falls on the Churchill river to the 
Churchill River Power Company, a subsidiary of the Hudson Bay Mining and 
Smelting Company. Three 14,000-horsepower units are being installed at this 
site and provision made for three more to supply power for the mining opera- 
tions at Flin Flon. 

Manitoba possesses a comparatively small field of lignite coal, Saskat- 
chewan has some 66,000 millions of tons of hgnite and ranks third among the 
provinces of the Dominion in coal resources, while Alberta has semi-anthracite, 
bituminous and lignite coals constituting 88 per cent of the total coal resources 
of the country. These coal deposits have in the past, as in Nova Scotia, been 
depended upon to provide power for their own exploitation, but upon the com- 
pletion of East Kootenay Power Company’s transmission line into Alberta from 
British Columbia a number of the Alberta mines contracted for supplies of 
hydro-electric power. Among the coal mines which changed from steam to 
hydraulic power in this field may be mentioned the West Canadian Collieries 
at Bellevue and Blairmore, the International Coal and Coke Company at Cole- 
man and the Hillcrest Collieries at Hillcrest. 

The extension of the Calgary Power Company’s transmission lines in 1927 
and 1928 also resulted in a number of coal mines formerly using fuel-power 
adopting the more efficient and economical hydro-electricity, the Donaldson 
Coal Mine near Diamond City and the Hughes Mine near Elean being so served. 

In British Columbia water-power has been extensively developed for mining 
purposes, being used in the production of a wide range of both the metallic and 
non-metallic minerals, clay products and structural materials. 

The large-scale operations for the recovery of zinc, copper and lead, car- 
ried on in the Kootenay district by the Consolidated Mining and Smelting 
Company of Canada Limited, operating such well-known mines as the Centre 
Star, Le Roi, War Eagle and Josie in west Kootenay and the Sullivan Mines 
at Kimberley in east Kootenay, are supplied with power from three plants on 
the Kootenay river with an aggregate installation of 16,900 horse-power 
operated by a subsidiary, the West Kootenay Power and Light Company, 
Limited. Power from these stations is transmitted over a very extensive trans- 
mission system from Bonnington Falls on the east to Princeton, Allenby and 
Copper mountain on the west, and north to Summerland and Kelowna. Power 
for the Sullivan Mine is secured from the East Kootenay Power Company. 
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One of the most important coal mining areas in Canada is that of the 
Crowsnest Pass and Elk river district in east Kootenay and here hydro- 
electricity has to a great extent replaced coal as a source of power for mining. 
The East Kootenay Power Company operating a 7,500-horsepower hydro- 
electric station on the Bull river and one of 15,000 horse-power on the Elk 
river, in addition to supplying power for the Sullivan Mines of the Consolidated 
Mining and Smelting Company, supplies many of the leading coal mines. The 
Crowsnest Pass Coal Company, Corbin Coal and Coke Company and the 
MeGillivray Creek Coal and Coke Company are among the mines supplied. 

On the Pacific coast the extensive copper and gold areas receive power 
from a number of important developments. The Granby Consolidated Mining, 
Smelting and Power Company has two stations with a combined installation 
of 13,200 horse-power on Falls creek; the Britannia Mining and Smelting Com- 
pany, two, totalling 19,070 horse-power on Britannia creek; the Hedley Gold 
Mining Company, one of 1,600 horse-power on Similkameen river; the Suri 
Inlet Power Company, one of 1,200 horse-power at the outlet of Cougar lake, 
and there are a large number of smaller installations. 

On Vancouver island extensive coal mining operations, conducted by the 
Canadian Collieries Limited, are supplied with power from a 12,000-horsepower 
hydro-electric plant, operated by the company on Puntledge river. 

In Yukon Territory water-power sites were originally developed to supply 
power for mining, but only two of these need now be mentioned, viz., that of the 
new North-West Corporation Limited with 10,000 horse-power and that of the 
Yukon Gold Company with 3,180 horse-power. Consequent upon the reduction 
of mineral output in the Territory only a small amount of power is at present 
in use. 

The foregoing analysis indicates the extent to which the mineral produc- 
tion of Canada is dependent upon the utilization of our water-powers, and 
emphasizes the fortunate relationship which ensures ample supplies of hydro- 
electric energy in the mineralized areas. 


PAST AND FUTURE GROWTH IN THE UTILIZATION OF WATER-POWER 


The growth of water-power development in Canada has been most striking, 
as shown on the diagram on page 39. ‘Total installed horse-power has grown 
from 977,171 horse-power at the end of 1910 to 5,349,232 horse-power at the 
end of 1928, central electric station installation from 630,518 horse-power to 
4,445,693 horse-power and pulp and paper installation from 151,491 horse-power 
to 572,976 horse-power in the same period. 

There is every reason to believe that the rate of growth will not diminish. 
New adaptations of electric current of the greatest import in industrial pro- 
cesses and domestic utilization are being constantly developed. Canada’s 
strategic advantage in the location of large reserves of water-power within 
transmission distance of her centres of population is attracting special industries 
to these centres in increasing numbers, while opportunity for low-priced develop- 
ment of large blocks of power at more remote sites is creating new centres of 
population contiguous to the plants for which the power was developed. 


CAPITAL INVESTED IN WATER-POWER 


The stability of Canadian water-power investments is a subject on which 
there is much information available from reliable sources. The range of prices 
of bonds and stocks of leading hydro-electric companies and the dividends paid 
during the past ten or fifteen years, as shown by the Montreal and Toronto 
Stock Exchange records, affords convincing evidence of the stability of the 
capital and the regularity of the interest. 
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The total outstanding capital invested in water-power development is now 
about $1,172,600,000 and of this some $999,200,000, or 85 per cent, has been 
expended on land, buildings, plant and equipment for the generation, transmis- 
sion and distribution of hydro-electric power. Applied to ene existing installa- 
tion this amounts to an average of $219 per horse-power installed, including 
transmission and distribution, a low figure compared to that for other countries 
under similar conditions. In view of the steady earning power shown by the 
industry even in times of industrial difficulties and depression, it would appear 
that this capitalization is reasonable and one which the industry is well able to 
carry. 
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Water-power development in Canada is no longer speculative but has 
become a highly specialized process, recognized as such by leading financial 
houses and by individual investors all over the world and particularly on this 
continent. That new capital is readily available for enterprises of a promising 
character, is shown by the remarkable development carried out within the past 
three years involving expenditures upwards of $227,000,000. 

The openings for further investment in Canadian hydro-electric enterprises 
are likely to be numerous; the resources of raw material are exceptionally varied 
and abundant; labour conditions are relatively stable; the total manufactures 
and the proportion of manufactures exported show rapid and sustained increase, 
while for legitimate power projects governmental co-operation is sympathetic 
and constructive. 
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COAL EQUIVALENT OF DEVELOPED WATER-POWER 


The development of water-power in Canada has had a direct and very 
creat effect in reducing the consumption of coal and while it is very difficult 
to assign a precise figure of the coal equivalent of developed water-power as 
the matter is comparative only and asumptions must necessarily be made depend- 
ent upon the conditions under which the power is developed, nevertheless, taking 
into account all present conditions surrounding water-power development in 
Canada and comparing them with somewhat similar conditions of fuel develop- 
ment elsewhere it is reasonable to state that a saving of coal of six tons per 
annum is capable of being effected by each installed horse-power. This means 
that the total present water-power installation of 5,349,200 horse-power is 
capable of effecting a saving of about 32,095,000 tons of coal per annum. With 
the marked economies that are continually taking place in coal consumption in 
fuel-power stations it will be necessary to adjust from time to time the coal 
equivalent of developed water-power, but under existing conditions the figure 
of 32,095,000 tons is not unreasonable. 

It has not been the purpose of this survey to cover the subject of Canada’s 
water-powers in detail but merely to indicate briefly their nature, extent and 
location, their proximity to centres of industry and population and their applica- 
tion and influence in the industrial and domestic life of the Dominion. Water- 
power has made a substantial contribution to the development of the country 
and the large resources in accessible undeveloped sites give every promise that 
its influence upon progress will remain conspicuous for a considerable time to 
come. 


Table 1—Available and Developed Water Power wn Canada January 1, 1929 


Available 24-hour power 
at 80 per cent efficiency 


Turbine 
Province At ordinary | At ordinary | installation 
min. flow six months hip: 
h.p flow h.p. 
1 2 3 4 

Britvishi@ ol Bia ae es eet ae eae Ae ane ee ee Ar 1,931,000 5, 103, 500 554, 792 
Alberta metre wae te ears. bec starlet ee Sete ee ene ee ee 390,000 1,049, 500 34, 532 
Saekateh ew alte ot wee ett on hine ieee eee ue its Bac ee 542,000 1,082,000 
Manitoba rete ates fae eo ots A yee arate ae ah skeen eae 3,309, 000 5, 344, 500 311,925 
Ontario Rae We Mere ellen fi eae ee SMe CI al 8 och panties 5,330, 000 6, 940, 000 1,903, 705 
Que Css ee, eee tei oe boli Ei Pant Uh Nae aL ORE eee eS 8, 459, 000 13,064, 000 2,387, 118 
New Bring wits setter idk dae Micon htit claire nadepaicmed Bamana 87,000 120, 800 67,131 
NOVS BCOCING Sree eee am IC es ee lire et 20,800 128, 300 74, 356 
Prince MaWwardslelane., ..oetoe 4... Fae Jou ee ee 3,000 5,300 2,439 
Yukonjand *Nortiwest. lerritories : - 1.1. soe ae ee ke 125, 200 275,300 13,199 

CRIS CLEL RG Me Meie. a zcad ast ae OUR RR ROR onc 20,197,000 338, 113, 200 5,349,232 


The figures listed in columns 2 and 3 in the above table represent 24-hour 


power and are based upon rapids, falls and power sites of which the actual 
existent drop or the head possible of concentration is definitely known or at 
least well established. Many rapids and falls of greater or lesser power 
capacity are scattered on rivers and streams from coast to coast which are not 
yet recorded, and which will only become available for tabulation as more 
detailed survey work is undertaken and completed. This is particularly true 
in the less explored northern districts. Nor is any consideration given to the 
power concentrations which are feasible on rivers and streams of gradual 
gradient, where economic heads may be created by the construction of power 
dams, excepting only at such points as definite studies have been carried out 
and the results made matters of record. 
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The figures in column 4 represent the actual water wheels installed through- 
out the Dominion. These figures should not be placed in direct comparison with 
the available power figures in columns 2 and 3 for the purpose of deducting 
therefrom the percentage of the available water-power resources developed to 
date. The actual water-wheel installation throughout the Dominion averages 
30 per cent greater than the corresponding maximum available power figures 
calculated as in column 3. The figures quoted above, therefore, indicate that 
the at present recorded water-power resources of the Dominion will permit of 
a turbine installation of about 43,000,000 horse-power. In other words, the 
present turbine installation represents only a little less than 124 per cent of 
the present recorded water-power resources. z 


The above figures may be said to represent the minimum water-power 
possibilities of the Dominion. 


As illustrative of this detailed analyses which have been made of the water- 
power resources of the provinces of New Brunswick and Nova Scotia have dis- 
closed most advantageous reservoir facilities for regulating stream flow and it 
is estimated that the two provinces possess within their respective borders 
200,000 and 300,000 commercial horse-power. These figures provide for a 
diversity factor between installed power and consumers’ demands. 


Table 2—Developed Water Power in Canada, Distribution by Industries and 
per 1,000 Population January 1, 1929 


Turbine installation in h.p. . Total 
Population | installation 
Province In central In pulp In June 1, per 
electric and paper other Total 1928 1,000 
stations milis industries population 
1 2 on 4 5 6 r 
h.p 
Britien Wolumbia. -.2 2.7.2. - 412,960 81,000 60, 832 554, 792 583,000 952-0 
DEEL a ae tts He sores wel Pi RSA Ml Cen ee ec PAE 34, 532 631,900 55-0 
AMG W aIlai see al seein ete Tati Se LACE fbn aes ow bie 6 35 35 851,000 0-04 
BVI TEGO ete Fc Sends es «ne Ppl ah OEA Taal 5s soi srs et Rar era 311,925 655, 000 476-0 
ON EAEIO spear ials tate «8 ered 1,568, 423 240, 880 94,402 1,903,705 3, 229,000 590-0 
CMeDEC Las. tee eee ke le ein he's 2,030, 850 220,810 135, 458 Dougie 2,647,000 902-0 
New Brunswick............ 43,910 14,278 8, 948 67,131 415,000 162-0 
INO Va CORES < she ccol.o oles 42,929 16,008 15,419 74, 356 547, 000 136-0 
Prince Edward Island...... SHE Gil anon Cee eae 2,063 2,439 86, 400 28-0 
Yukon and Northwest Ter- 
YPC iGce eee en oe, She eee eee Se a bea | acidic crs See 13,199 135199 12, 700 1,039-0 
CANA Me oceans 4,445, 693 572,976 330,563 | 5,349,232 | 9,658,000 554 


Column 2 includes only hydro-electric stations which develop power for sale. 

Column 8 includes only water-power actually developed by pulp and paper companies. In addition to 
this total pulp and paper companies purchase from the hydro-power central electric stations totalled in 
column 2 horse-power estimated at about 789,500 horse-power making a total of about 1,362,500 horse- 
power actually used in the manufacture of pulp and paper. 

Column 4 includes only water-power actually developed in connection with industries other than the 
central electric station and pulp and paper industries. These industries also purchase power from the 
central electric stations totalled in column 2. 

Column 5 totals all turbines and water wheels installed in Canada. 

Column 6 shows the population at June 1, 1928 as estimated by the Dominion Bureau of Statistics. 

Column 7 averages the developed water-power per 1,000 population. 
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Table 5—H.P. of Motors Driven by Purchased Electricity 


Horse- 
Province power of 
motors 
Be ia er Wt Ne eT A So og: nh aebst Cac shades cage oy wv cua dwacchan 566, 371 
Sree Oe ey ee Eee et eR ee MN ry es ee ES din as HLTA Ce ke ee. eat NE eae 185,472) 
GUEIE DOr DEhvICCELee a... mem ene eri bith oi. cease. Slodie eh he Who hieas: beds a baafide 37, 687 
SUSY #24 ed lag Sie eR teen 2 Rn oot eI ei 789, 530 
Table 6—Hlectricity Purchased, Amount and Cost 
Value 
Province of Amount and Cost of Power Purchased 
power 
g $ Kwh. $ ep. 
000’s of 
CiBCDGU. ceteris Seetel. 25 ad aso ees 7,659, 244 6,461, 638 Daou Owe 1,197,606 93,219 
VON T gt Cay a Sh Oe LRM Rae Sea ae ee ICN oa a 3,296,919 | 1,872,089 ya eres | 1,424, 830 135,927 
PAC Chet OPO VINCES. oy. fara suites ate chee o ae 530, 658 213,036 140,577 317, 622 26,585 
(OTE Ro betes Oli es Tae en lee Se 11,486, 821 8, 546, 763 3,064, 845 2,940,058 255, 73] 
Table 7—Available Pulp Wood and Water Power of Canada 
Estimated Available 
pulp water power 
Province wood at ordinary 
resources minimum 
million cords flow h.p 
JONG ely el wuhutial eet pa ATOM ote fan See EA) A i ee ee a er re 290 1,931,000: 
SP ATOGNEL PE, SEN ode OU eS clei oh Rt Cte Sgt nn ane aoe aera ie D2, 390, 000: 
“SYNC SGEW da PESITG Bal a oy Ss ee SRA geo on? ace ce 142 542,000: 
DESIRE et oo cake oc an ek Os eg UU OE Te el ieee en 67 3,309,000: 
RE ie ene ee PCR R een eee AS 8oe LPlas . lac alitea bod calele abies os ore 200 5, 330, 000 
ere soe Se ee ee ee A ee Ua dui chs Bia tra prid kan w Gin ale Le els ae 4 330 8,459, 000 
Se ERNE GL 5 om Bee ree Se pa idl as 0 UR is aM i al ee ea a ane o 35 87,000: 
WOME ASST ED See pS MRI AO ee 1 hd | BST RTs 18 RS 0 ee 28 20, 800: 


CENSUS OF THE CENTRAL ELECTRIC STATION INDUSTRY 


Canada’s central electric station industry, the generation or distribution of 
electrical energy for public use, has attained record proportions because the wide 
distribution and accessibility of her abundant water-powers is such that with 
modern methods of transmission, low cost hydro-electricity for industrial, agri- 
cultural and domestic use is available to all but a small proportion of her 
population, while, in the sections remote from water-power, abundant supplies 
of native fuels supply or constitute potential sources of electricity. 

The certainty of the supply of power and the assurance of its continuance 
at uniform or lower rates through the medium of the central stations has done 
much to attract industries which would not in the ordinary course engage in the 
production of their own power. 

In the central electric station industry over 95 per cent of the primary power 
equipment is energized by falling water, while the diversity of use of hydro- 
electricity induced by moderate prices results in almost 99 per cent of the total 
electrical output being generated in the hydraulic stations. 

The foregoing facts premise the importance to this service of the frequent 
periodic revision of all basic data relating to the central electric station industry 
and this revision is accomplished through the medium of an annual census inaug- 
urated by the Dominion Water Power and Reclamation Service and conducted 
in co-operation with the Dominion Bureau of Statistics of the Department of 
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The general statistics of this census are made available through annual 
reports issued by the Dominion Bureau of Statistics while at longer intervals a 
Directory of Central Electric Stations presenting a comprehensive review of the 
scope and character of all organizations, commercial or municipal, distributing 
electricity for sale, is published. The various aspects of personnel; capital 
invested; generating, transmitting and distributing equipment used; power gener- 
ated, purchased and sold; blocks of power available for sale, rates and trans- 
portation facilities are presented in a form that renders the Directory a highly 
valuable reference to the extensive financial and technical interests concerned 
with the industry. 

The general statistical review of the eleventh annual census, that for the 

calendar year 1927, will shortly appear in preliminary form and will be followed 
later by the final report, while the third issue of the Directory descriptive of 
conditions obtaining May 1, 1928, is daily expected from the printers. 


DOMINION HYDROMETRIC SURVEY 


The Dominion Hydrometric Survey embraces stream measurement work 
throughout Canada. The records are brought together in one central agency, 
which attends to the compilation and dissemination of stream-flow data and the 
survey operates efficiently both as regards office administration and field opera- 
tions. 

In the Prairie Provinces the work is the direct responsibility of the 
Dominion Government and in the other provinces the survey is carried on by 
the Dominion Government under co-operative agreements with the provinces 
concerned. The Dominion is divided into major drainage divisions, which, 
together with the district office or offices in charge, are as follows: Pacifie drain- 
age, Vancouver; Arctic and Western Hudson Bay drainage, Calgary and Winni- 
peg; St. Lawrence and Southern Hudson Bay drainage, Ottawa and Montreal; 
Atlantic drainage, Halifax. 

The uses to which the records are put are primarily in connection with 
water-power development and irrigation projects, and the rapid strides which 
have taken place in the hydro-electric field are due in no small part to the 
detailed and extensive records of the regimen of the numerous lakes and rivers 
of the country which have been made available, by the Dominion Hydrometric 
Survey, assisted by the voluntary co-operation of the provinces, of private 
corporations and of numerous individuals. 


RuN-OFrr CONDITIONS IN CANADA 


As set forth in detail in the annual reports of the District Chief Engineers, 
the average run-off for the year has been generally normal in the Pacific, Arctic 
and Western Hudson Bay and Atlantic drainages, and above normal in the St. 
Lawrence and Southern Hudson Bay drainage. 

In the Pacific drainage typical stations showed a range in run-off for the 
vear from 64 per cent of the long term mean in Capilano creek in the coast 
region to 114 per cent of the long term mean in the Kootenay river at Wardner. 

In the Arctic and Western Hudson Bav drainage typical stations showed a 
range in run-off for the year from 387 per cent of the long term mean in the 
Swan river in Manitoba to 127 per cent of the long term mean in the Assiniboine 
river in Manitoba. 

In the St. Lawrence and Southern Hudson Bay drainage typical stations 
showed a range in run-off for the year from 131 per cent of the long term mean 
in the St. Maurice river in Quebec to 200 per cent of the long term mean in 
the Missinaibi river in northern Ontario. 

In the Atlantic drainage typical stations showed a range in run-off for the 
vear from 93 per cent of the long term mean in the La Have river in south- 
western Nova Scotia to 108 per cent of the long term mean in the St. Mary river 
in eastern Nova Scotia. 
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FIELD REPORTS 
DISTRICT OF BRITTISH COLUMBIA 
C. H. Webb, District Chief Engineer 


Systematic stream-flow and water-power studies were continued in the 
British Columbia district by the Dominion Water Power and Reclamation 
Service, during the fiscal year ending March 31, 1929, in accordance with the 
terms of the co-operative agreement existing between the Department of the 
Interior and the Government of British Columbia. 


ORGANIZATION 


The work of the Dominion Water Power and Reclamation Service is directed 
from the office of the District Chief Engineer at 739 Hastings street, west, 
Vancouver. To facilitate field operations in the interior, a division office is 
maintained at Kamloops and a sub-office at Nelson. While the acquisition and 
tabulation of stream-flow data for use in connection with the study of irrigation, 
reclamation, domestic water-supply and power development, is the outstanding 
work of the organization, this service is also called upon to supervise and 
prosecute engineering investigations and projects on behalf of other federal 
Government departments. 

Considerable engineering assistance has been given to the Department of 
Indian Affairs in connection with the adjustment of Indian water rights in British 
Columbia, as well as in the construction of irrigation, drainage, domestic water- 
supply and sewage disposal projects, river bank protection works and electric 
lighting plants for Indian reserves, villages and Indian residential schools. Dur- 
ing the past year, three engineering parties have been maintained in the field 
while relative matters have been dealt with in the district office. 


Co-OPERATION 


All stream-flow studies in British Columbia are made by this Service under 
the terms of the co-operative agreement with the province. A complete record 
of all hydrometric data is annually supplied to the Comptroller of Water Rights 
at Victoria and the District Water Rights Engineers throughout the province. 
Close co-operation has been maintained with the Water Resources Branch of 
the United States Geological Survey on important international waters including 
the Kootenay, Columbia, Pend d’Oreille (Clark Fork) and Okanagan rivers. 
It is proposed to extend stream-flow studies on international streams to cover 
all the important rivers crossing the boundary west of the Rocky mountains 

Close co-operation has been maintained with the Greater Vancouver Water 
District in their studies on Capilano and Seymour creeks in connection with a 
metropolitan domestic water-supply for Greater Vancouver area. 

Stream-flow studies have been continued on Brunette river at the outlet 
of Burnaby lake in co-operation with the Vancouver and District Joint Sewerage 
and Drainage Board. 

Five gauging stations have been maintained in the Bridge River district in 
co-operation with the Bridge River Power Company while miscellaneous 
records have been obtained on important streams in that area. 

Close co-operation has been maintained with the city of Vancouver con- 
tinuing the special hydrometric investigations on power streams within reason- 
able transmission distance from Vancouver. 
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A study of the velocity of tides through Seymour narrows near Campbell 
river was carried out in co-operation with the Federal Department of Public 
Works as well as a study of tides under the Second Narrows bridge in Van- 
couver harbour in co-operation with the Burrard Inlet Tunnel and Bridge 
Company. 

Co-operative investigations with hydro-electric power companies. have 
‘expanded most satisfactorily during the year. Some of these include: the East 
Kootenay Power Company, on the Elk and Bull rivers; the West Kootenay Power 
and Light Company, on Kootenay river; the Canadian Crown Willamette Com- 
pany, Limited, on the Campbell river; the Canadian Forest Products Limited, 
on the Nimpkish river and the Pacific Mills Limited on the Nascall and Dean 
rivers. 

Irrigation districts throughout the interior are afforded close co-operation 
in connection with the study of their water supply. 

During the year, close co-operation was maintained with the Dominion 
Lands Administration. Investigations have been made and reports with plans 
submitted, when required, in connection with lands in the Railway Belt of 
British Columbia. 

Hydraulic studies of the Fraser river at Hell’s Gate and Bridge River canyon 
have been continued during the year at the request of the Department of Marine 
and Fisheries in connection with the migration of salmon to their spawning 
grounds. 

International waterway problems have ben studied on the Kootenay and 
Pend d’Oreille rivers. 

As in previous years, a large amount of engineering work has been done 
in co-operation with the Department of Indian Affairs. This work covers an 
extensive range of engineering problems concerning the use and distribution of 
water. During the year, three conditional licences have been obtained for the 
Department of Indian Affairs for the diversion of water for use on Indian 
reserves, while many problems were considered on streams where conditional 
water-rights have already been obtained. As all the works necessary under 
Conditional Licences granted by the provincial authorities must be completed 
within a specified time, close engineering supervision is necessary in order that 
the full benefit of water held under Conditional Licences may be obtained under 
a Final Water Record. 

HyYDROMETRIC SURVEY 


Two hundred and forty-four gauging stations were maintained for the 
whole or part of the year ending March 31, 1929, on rivers, tributaries or lakes 
in the following main watersheds: Columbia, Fraser, Kettle, Kootenay, North 
Thompson, Okanagan, Pacific coast (Mainland), Pacific coast (Vancouver 
island), Similkameen, South Thompson, Thompson and Skeena. While the 
total number of stations operated was slightly less than in 1928, the area covered 
was greatly increased. Many of these stations were maintained for more than 
one purpose, 98 were maintained for power, 143 for irrigation, 20 for drainage 
_ and reclamation, 17 for domestic water supply, 32 for flood warning purposes, 23 
for navigation, 23 in connection with international problems and 13 for statistical 
purposes. There were 69 new stations established and 77 discontinued. Of the 
new stations, 67 were established at the request of the Provincial Water Rights 
Branch in connection with water-power investigations and irrigation problems 
throughout the province, one was established at the request of the Greater 
Vancouver Water District in connection with the study of water-supply for 
that district and one in connection with the power problems in the east Kootenay. 
district. At several of these stations automatic gauges and measuring cables 
were installed. In addition to the gauging stations established, there were 4 
evaporation stations opened at selected points in the province. 
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Temperatures were generally below normal in the province due to exception- 
ally cold weather in January and February. In certain portions of the coast 
area they were slightly above normal due to high summer temperatures in 
1928. Precipitation was generally below normal and this was especially so 
in the coastal area. 

Run-off varied considerably in different portions of the province during the 
year. Due to heavy snowfall in the winter of 1927-28, the run-off during the 
summer season of 1928 was above normal in the interior. The generally low 
precipitation has resulted in unprecedented low run-off in the coastal area 
particularly during the winter of 1928-29. This unprecedented condition is 
causing hydro-electric companies along the coast considerable anxiety as their 
storages are now exhausted at a time when they are usually overflowing. Plate 
2 shows in graphic form the run-off each month as a percentage of the long term 
monthly mean for the following typical stations in the Pacific drainage: Capilano 
creek near Vancouver, Bridge river near Lillooet, North Thompson river near 
Barriere, and the Kootenay river at Wardner. 


PLATE 2 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
BRITISH COLUMBIA 
FOR YEAR 1928-29 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
CAPILANO CREEK BRIDGE RIVER NORTH THOMPSON RIVER KOOTENAY RIVER 
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The typical stream for the coastal area is Capilano creek, which has a 
drainage area of 64 square miles. Low precipitation and run-off were recorded 
during the year, each being 64 per cent of the long term mean. Flood run-off 
reached a maximum daily discharge of 123 second-feet per square mile in 
January, as compared with 264 second-feet in October, 1921. The minimum 
run-off, which occurred in August, was at a rate of 0-39 second-foot per square 
mile, or lower than the previous daily minimum of 0-47 second-foot per square 
mile in October, 1925 and August, 1926. 

In the Central Fraser basin, as typified by Bridge river, which has a drainage 
area of 1,900 square miles, precipitation was below average although run-off 
was normal, the former being 69 per cent of the long term mean and the latter 
100 per cent. The flood run-off reached a maximum daily mean discharge of 
7°95 second-feet per square mile in June, compared with 13-7 second-feet in 
June, 1913. The low run-off, which occurred in February, was at the rate of 
0-12 second-foot per square mile, as compared with the previous low of 0-09 
second-foot in November, 1925. 

The North Thompson river at Barriere (typical of its river basin) with 
a drainage area of 7,000 square-miles had a normal run-off although the yearly 
precipitation in the area was below normal, the run-off being 100 per cent and 
the precipitation 68 per cent of the long term mean. The flood run-off reached 
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a maximum daily mean discharge of 11-04 second-feet per square mile in May, 
compared with 11-16 second-feet in June, 1921. The low run-off, which 
occurred in February, was at the rate of 0-15 second-foot per square mile or 
lower than the minimum of 0-21 second-foot in February and March, 1919. 

In the Upper Kootenay basin, as typified by the Kootenay river at Ward- 
ner, which has a drainage area of 5,200 square miles, the yearly precipitation 
was below normal, while the run-off was above normal, the former being 96 
per cent of the long term mean, while the latter was 114 per cent. The flood 
run-off reached a maximum daily mean discharge of 9-04 second-feet per square 
mile in May, as compared with 18-0 second-feet in June, 1916. The low run- 
off, which occurred in March, was at the rate of 0:28 second-foot per square 
mile, as compared with 0:12 second-foot in January, 1914, the lowest so far 
recorded. 

SPECIAL INVESTIGATIONS 


Stream-flow studies in co-operation with the city of Vancouver, the Greater 
Vancouver Water District, irrigation districts, and co-operative investigations 
with different hydro-electric power companies throughout British Columbia, 
have already been instanced. 

The intensive study of the hydraulic features of the Kootenay drainage 
from the international boundary to several miles below Nelson was continued 
throughout the year. Special attention is now being given to a study of the 
flow in the West Arm of Kootenay lake and in the Kootenay river to a point 
below Taghum. 

A flood warning service was maintained on the Fraser river in anticipa- 
tion of extremely high water, which did occur at the end of May and beginning 
of June. The information from this flood warning service was particularly 
useful in anticipating flood conditions along the fertile lands near the river’s 
mouth. 

Investigation was made and report prepared for the Dominion Lands 
Branch of the Department of the Interior in connection with an application 
for the foreshore rights at the mouths of the Serpentine and Nicomekl rivers 
where oyster beds are located. 

An investigation and report was also prepared on behalf of the Soldier 
Settlement Board dealing with damage to lands near Malakwa from Yard creek. 

As previously stated, a large amount of engineering work was done on 
behalf of the Department of Indian Affairs covering investigations and con- 
struction work. Many phases of engineering were covered including water 
storage, irrigation, domestic water-supply, sewage disposal, river bank pro- 
tection work and electric lghting. 

Reports with plans and estimates of cost have been submitted on many 
different projects for construction by the Indian Department. The following 
may be instanced as indicating the nature and variety of the different projects 
reported upon during the year. 


Water Storage.—In connection with the irrigation of Soda Creek, I.R. No. 
2, an earth filled dam was constructed at the outlet of Rose lake, 680 feet 
long with maximum height of 12 feet, containing approximately 2,200 cubic 
yards of material. A specially designed intake tower was necessary to allow 
the passing of the natural flow of the stream during the irrigation season, storage 
of flood water only being allowed under licence. The cost per acre-foot of 
Storage on this project amounted to eighty cents. 


Irrigation —At Dog Creek I.R No. 2, an irrigation system was built entail- 
ing the erection of 5 flume units of a total length of 3,150 feet, the digging of 
5 ditch units of a total length of 5,900 feet and the construction of a diversion 
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weir in Dog creek at the intake of the system. The system was designed and 
built for a capacity of 2-5 cubic-feet per second. In carrying out this project 
it was necessary to relocate one mile of public highway which was done with 
the co-operation of the Provincial Public Works Engineer. Seventy-five acres 
of land will be served by this project. 


Domestic Water Supply—A water-supply system for domestic use and 
fire protection has been installed in the large new Indian Residential school 
at Kamloops. This project called for the installation of a 60-horsepower motor 
directly connected, to a centrifugal pump situated in a concrete pump house 
on the north bank of the South Thompson river, immediately behind the new 
school buildings. The pump has a capacity of 500 gallons per minute and 
supplies water to a concrete reservoir of 18,000 gallons capacity, constructed 
on the high ground behind the school. The reservoir stores water for domestic 
purposes and for immediate use in the event of fire until such time as the pump 
may be placed in operation, after which the reservoir may, by means of valves, 
be cut out of the system and the pump used to supply water direct at high 
pressure to 4 hydrants situated in close promimity to the school buildings. By 
this method, water is available for domestic use at a pressure of 40 pounds per 
square inch and for fire protection at a pressure of 78 pounds. Steel pipe has 
been used throughout for the conveyance of water. 

Sewage Disposal—-A sewage disposal plant is being provided for the new 
Indian Residential school at Albert Bay. It is proposed to locate the outfall 
‘of the sewer in the sea near low tide. The system has been so designed that a 
septic tank may be added if deemed desirable, without disturbing the present 
arrangements. 

River Bank Protection.—Consideration has been given to river bank im- 
provements at St. Mary I.R. No. 1 on the St. Mary river near Cranbrook and it 
is proposed to carry out a systematic program of improvements over a period of 
years in order to confine the St. Mary river to its present channel and save 
the lands of the reserve from further erosion. 


Electric Lighting—lIn connection with a water-supply system installed 
during the year at the Christie Indian Residental school on Meares island in 
Clayoquot sound, on the west coast of Vancouver island, a small hydro-electric 
power plant was installed developing 34 kilowatts which is sufficient to take 
care of lighting requirements at the school. The installation consisted of an 
extension from the gravity water system, the effective head being 160 feet. The 
installation consisted of a generator set and panel switchboard suitably housed 
in the vicinity of the school. 

Hydro-electric power development throughout the province of British 
Columbia has made very satisfactory progress during the past year while the 
number of enquiries into power possibilities has noticeably increased. The 
necessity for accurate and continuous stream-flow data in connection with water 
problems is more strongly evidenced than ever before, while hydrometric records 
from this service are constantly referred to by the provincial authorities in 
adjudication of water rights. 


DISTRICT OF ALBERTA AND SASKATCHEWAN 
Water Power and Hydrometric Survey 


The stream measurement and power investigatory work of the Dominion 
Water Power and Reclamation Service in Alberta and Saskatchewan was con- 
tinued in conjunction with the Irrigation and Drainage activities referred to in 
Part III of this report, during the fiscal year ending March 31, 1929. 
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The whole of the province of Alberta, most of the province of Saskatchewan, 
and a small portion of northeastern British Columbia is covered from this district 
office. As lines of communication with the Peace River Block in British Colum- 
bia are through Alberta, work in this area is handled from this office and for 
the same reason the northeastern or Churchill river area in Saskatchewan is under 
the supervision of the Manitoba office of the Service. 


ORGANIZATION 


With the amalgamation of the Dominion Water Power and the Reclamation 
Service in 1923, it became possible to combine all functions pertaining to the 
investigation, utilization, and administration of water resources in the provinces 
of Alberta and Saskatchewan under the control of a single field organization with 
headquarters in the Southam Building at Calgary. As a matter of economy in 
administering so large a territory, sub-districts have been created and each 
placed under the charge of an engineer who carries on the hydrometric field 
investigations in conjunction with those relating to irrigation, drainage, or 
water-power. These officers report to, and are instructed from Calgary where all 
data are collected, compiled, and filed. 


CO-OPERATION 


The arrangements with the Montana Division of the United States Geologi- 
cal Survey and the United States Bureau of Reclamation for co-operation in 
regard to the collection of stream-flow records on international waters along the 
boundary were continued. These duties arise through the appointment of an 
engineer from this Service to co-operate with an engineer of the United States for 
the purpose of undertaking the measurement and apportionment of the flow in 
the St. Mary and Milk rivers and their tributaries in the provinces of Alberta 
and Saskatchewan, and in the state of Montana, as provided in an Order of the 
International Joint Commission dated October 4, 1921, in conformity with Article 
VI of the Boundary Waters Treaty of 1909. 

In the investigation of hydrometric problems in connection with the opera- 
tion of the Lethbridge Northern Irrigation District, active co-operation was 
maintained with officials of the district. ‘The usual co-operation with officials of 
other irrigation and power projects in regard to stream and canal flow problems 
was continued with excellent results. 

The co-operative arrangements with other federal departments, the pro- 
vincial Governments, railway corporations, and several municipalities have been 
continued during the year. Many phases of the water-supply problems of these 
organizations have been studied and with their assistance valuable hydrometric 
data have been obtained which, in addition to their special interest, are also of 
general value. 

The usual demonstrations in connection with hydrometric methods were 
carried out for the benefit of the students of the Universities of Alberta and 
Saskatchewan. 


Co-OPERATION WITH DEPARTMENT OF INDIAN AFFAIRS 


Construction of the water supply and sewage disposal system for the Indian 
residential school recently erected at Onion lake north of Lloydminster in Sas- 
katchewan was begun in June and completed in October. The work was done by 
contract at a total cost of $17,501.78 according to plans and estimates prepared 
under the direction of the Commissioner of Irrigation and carried out under the 
supervision of his staff. In September an inspection was made of the water- 
supply, electric lighting and sewerage systems at the Indian hospital at Ile a la 
Crosse in northern Saskatchewan and a report prepared suggesting certain 
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changes and improvements with particular reference to water-supply and fire- 
protection which has been approved by the Indian Department. During the 
winter, machinery and materials have been shipped in to the hospital over the 
ice and the construction work will be done during the coming summer. 


HyYDROMETRIC SurRVEY 


During the fiscal year ended March 31, 1929, 269 gauging stations were 
maintained on rivers, lakes, canals, and ditches in the following main watersheds: 
Assiniboine, Athabaska, Battle creek, Belly, Bow, Frenchman, Little Bow, Lodge 
creek, Milk, North Saskatchewan, Oldman, Peace, Red Deer, Rock creek, Ross 
creek, St. Mary, Saskatchewan, Sevenpersons creek, South Saskatchewan, Swift 
Current creek, and Waterton. Of these 50 were all-year stations maintained 
as follows: 15 for power, 13 for irrigation, 4 for drainage, 6 for domestic water- 
supply, 5 for international studies, and 7 for statistical purposes. The remaining 
219 stations were in operation during the open water season only and for the 
following purposes: 1 for power, 142 for irrigation, 20 for drainage, 5 for 
domestic water-supply, 7 for flood warnings, 36 for international purposes, and 
8 for statistical information. In addition to these, miscellaneous measurements 
were obtained at 61 other points. 
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During the fiscal year some 2,158 discharge measurements were made and 
the mean yearly run-off for the district shows that streams of mountain source 
were above average while the flow from prairie streams was decidedly below 
normal. 

Owing to the January thaw and general break-up conditions on prairie 
streams prior to March 31, 1928, a considerable share of the spring run-off was 
gone before April 1, resulting in subnormal run-off conditions on many streams 
for April. Rivers of mountain source on the other hand were a little above 
average in April ‘but on account of low precipitation in May these as well as 
prairie streams dropped below their average flow. 

Continuing into June and July splendid rains which were well distributed 
over both provinces, caused the run-off especially in the foothills, to be above 
normal. 

From August, 1928, to March, 1929, inclusive, stream-flow in both provinces 
proved to be below normal with no exceptional conditions worthy of note during 
the period. 

Unusually low precipitation during the fall of 1928 facilitated harvesting 
operations very much and also a light snow fall proved to be a feature of the 
ensuing winter. Temperatures ruled slightly above average for the year with 
rather a notable low spell during the last 10 days of January when 45 to 50 
degrees below zero was a common minimum temperature. Ten stations dis- 
tributed over the two provinces indicate a mean yearly temperature of 2 degrees. 
above normal. 

To present more in detail the above mentioned conditions the run-off 
month by month on four typical stations for each province is shown graphically 
on plates 3 and 4. In Alberta the representative stations are: the Belly river 
near Mountain View, the Elbow river at Calgary, the Clearwater river near 
Rocky Mountain House, and the Peace river at Peace River. In Saskatchewan 
they are: Battle creek at Battle Creek, Moosejaw creek at McCarthy’s farm, 
Carrot river at Beaulieu’s farm near Kinistino, and Battle river near Battleford. 

In southern Alberta as typified by the Belly river the yearly run-off was 
118 per cent of the long term mean and the precipitation was also above average. 
Flood discharges reached a maximum daily run-off of 16:86 second-feet per 
square mile in May as compared with 22-07 in June 1927, the highest on 
record. Minimum flow occurred in February and was at the rate of 0-28 
second-foot per square mile as compared with 0-18 second-foot per square mile, 
the lowest in 16 years. (Worthy of note is a new monthly maximum discharge 
for April which was at the rate of 9:01 second-feet per square mile as compared 
with 6:99 the previous April record). 

For central Alberta the typical stream selected was the Elbow river of 
which the run-off was 1038 per cent of average. The yearly precipitation, how- 
ever, as recorded at Calgary was somewhat below normal. Maximum run-off 
was at the rate of 7-60 second-feet per square mile in June which compares with 
25:11 second-feet per square mile, the maximum for the period of record. 
Minimum discharge was at the rate of 0:08 second-foot per square mile in 
February and compares with 0-04 second-foot the minimum discharge recorded 
to date. | 

In north central Alberta as represented by the Clearwater river, both 
precipitation and run-off were above average, the latter of which was 122 
per cent of the long term mean. A miximum daily discharge of 7-53 second-feet 
per square mile was recorded in June which compares with 32-21 the maximum 
for the past 14 years. Minimum flow occurred in January and was at the rate 
of 0:14 second-foot per square mile in comparison with 0-06 second-foot the 
lowest on record. 
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Typical of northern Alberta, the run-off for the Peace river was 91 per cent 
of the long term mean. Precipitation was also considerably below average. 
Maximum daily run-off was at the rate of 3-28 second-feet per square mile in 
June as compared with 5-20 second-feet per square-mile, the highest previously 
recorded. Low flow occurred in January and was at the rate of 0-12 second- 
foot per square mile as compared with 0-09 the lowest so far recorded. 

The run-off in southeastern Saskatchewan as typified by Battle creek was 
78 per cent of the mean for 18 years. The precipitation for the year was 
slightly below average although during June and July unusually steady rains 
were recorded. The maximum daily discharge occurred in June and was at the 
rate of 1-75 second-feet per square mile which compares with 7:95 the 
maximum previously recorded. Minimum run-off was at the rate of 0-06 
second-foot per square mile in August and compares with nil discharge on 
several previous occasions. 

Representing southeastern Saskatchewan, the seasonal run-off from Moose- 
jaw creek was only 42 per cent of the long term mean and the precipitation for 
the year was about 82 per cent of the average. Flood run-off was at the rate 
of 0-38 second-foot per square mile in April as compared with 1-53 second-feet 
the maximum run-off for previous years. Minimum flow was nil as on many 
former occasions. 

In eastern central Saskatchewan the typical stream chosen was the Carrot 
river. Both run-off and precipitation for this area were below normal, the 
former of which was only 45 per cent of the long term mean. Flood discharges 
reached a daily maximum of 0-42 second-foot per square mile as compared with 
4-30 second-feet, the highest heretofore recorded. Minimum flow was nil as 
on various previous occasions. 

Representing west central Saskatchewan, the Battle river shows a run-off 
of 75 per cent of the average. Precipitation.was also low varying probably from 
5 to 10 per cent below average. Maximum run-off occurred in April and was 
at the rate of 0-18 second-foot per square mile as compared with 0-97 second-foot 
the highest on record. Minimum run-off for the area was at the rate of 0-01 
second-foot per square mile which compares with nil on some former occasions. 


CuRRENT Meter RATING STATION 


The only fully equipped current-meter rating station in Canada is operated 
by this organization at Calgary. The station has since its erection in 1911 been 
improved from time to time and is now undergoing extensive alterations which 
will bring it completely up to date. It will now be possible to carry out the 
work of calibrating current-meters and to make relative experiments for the 
improvement of stream measuring apparatus with great accuracy. At Calgary 
all metering instruments used by this Service and also by many private con- 
cerns, are rated. Instruments are first calibrated as received from the field so 
that recent measurements may be re-computed if necessary. After this rating 
the instrument is checked over and if necessary is repaired at the station work- 
shop. It is then tested and re-rated before being returned to its user. During 
the fiscal year 1928-29 the station was in operation from May 3 to November 
19. A total of 91 current-meters were rated, 186 ratings were made and 65 
instruments were repaired in various degrees. Of the calibrations made, 3 
were for the Water Rights Branch, B.C., 1 for the Department of Public Works, 
1 for the Lethbridge Northern Irrigation District, 4 for the Canadian Pacific 
Railway Department of Natural Resources, and 1 for the Western Canadian 
Hydro Electric Corporation. The remainder were made for offices of the 
Service as follows: Ontario 21; British Columbia, 37; Quebec, 7; Alberta and 
Saskatchewan, 48: Nova Scotia and New Brunswick, 6; and Manitoba, 13. 
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Experimental work of considerable importance covering the design of new 
weights was carried out. A series of 44 experimental ratings was made. All 
experimental data are on file and can be supplied on demand. Requests for such 
information and advice re the use of various types of metering instruments have 
been called for from time to time. Description of the Current Meter Rating 
Station and details of numerous experiments have been furnished to the Hydro- 
Electric Department, Hobart, Tasmania. 


SPECIAL INVESTIGATIONS 


According to an arrangement in effect since 1921, the Calgary Power Com- 
pany takes charge of the operation of storage in Lake Minnewanka, reservoir 
during the emptying period, while the filling of the reservoir is in charge of this 
Service. Pursuant to this arrangement the supervision of operations at the 
dam at the outlet of the lake was assumed on May 2, 1927, by this Service and. 
continued until October 1, when, as the tourist season in the Rocky Mountains 
Park was practically over and as the lake was at upper regulation level, the 
handling of the reservoir was turned over to the power company. 

At the date of the taking over of the supervision of the reservoir for the 
filling season, an inspection trip was made to the dam in Devil’s canyon by 
officials of this service and at the same time snow conditions in the Bow valley 
were investigated to aid in giving an estimate of the possible run-off. It was. 
feared from knowledge of the amount of snow in the mountains that with heavy 
precipitation in June, floods might occur and caution was exercised in filling the 
reservoir until the danger period was passed when the water was brought to 
upper regulation level. 

Owing to the mild fall and winter no ice jams occurred on the Cascade: 
river this year and the reservoir was operated throughout without giving 
grounds for any complaint from property holders either at the reservoir or 
or along the river. 

An application dated November 5, 1927, for licence to use and store the 
waters of the Bow river within the limits of the Ghost development was made 
to the Department by the Calgary Power Company. Preliminary approval of 
the above application was given by the Department conditional upon the receipt 
of a favourable report from the Commissioner of Irrigation. As the result of a. 
very careful investigation made by the Commissioner of Irrigation, recommen- 
dation was made that the company’s application receive favourable consideration.. 
The Calgary Power Company upon receipt of the preliminary approval immedi- 
ately proceeded to have made a very thorough geological examination of the 
dam and reservoir site, at the same time proceeding with the design of structures. 
Contract for the construction of the necessary works was let to the Foundation 
Company of Canada. This company was on the ground on June 11, 1928, and 
immediately proceeded with the assembling of the construction plant. Work 
was actually started on the dam in September and since then has been proceeding 
satisfactorily. Dr. T.H. Hogg, Chief Hydraulic Engineer of the Hydro-Electric 
Power Commission of Ontario, is acting as consulting engineer for the Depart- 
ment and Mr. B. Russell of this office is inspecting engineer and Dr. Hogg’s: 
representative on the ground. Weekly reports covering the progress of the work 
are submitted by Mr. Russell. 

Information has been supplied regarding stream-flow and power sites in 
the province of Saskatchewan to the Saskatchewan Power Commission and others 
interested in the power problems of that province. 

Several applications and requests for information regarding small power 
sites in Alberta and Saskatchewan have been received and information has been 
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supplied, but as the parties concerned have not taken any further action, no 
inspections have been necessary. 

The use and demand for electric energy for light and power is continually 
increasing in the cities and towns of Alberta and Saskatchewan and, where it is 
economically possible, in the rural districts. This demand is causing growing 
interest in possible hydro-power developments in both provinces. 

During 1928-29 the Calgary Power Company completed surveys for trans- 
mission lines north from the Ghost river to Edmonton and from Calgary to 
Edmonton. The line from Calgary to Edmonton carries a voltage of 13,500 
and connects the smaller towns and cities between these two points with the 
Calgary Power Company’s hydro system. Construction, it is anticipated, will 
start on the high voltage line between the Ghost river and Edmonton this spring. 
The company has also extended its transmission system by branches running 
east from the main lines. The company now has a transmission system cover- 
ing a large portion of the province of Alberta and serves a large number of rural 
customers as well as the towns and cities. The market for power is rapidly 
growing in the province. Inspections of the proposed locations of transmission 
lines were made by officials of the Service during the summer of 1928 in order 
to investigate difficulties arising over the purchase of right of way. 

The annual snow survey on the Upper St. Mary river in Glacier national 
park, Montana, was again carried out in May in co-operation with the district 
engineer of the Montana division of the United States Geological Survey. This 
completes the seventh consecutive year for this survey and the results are 
proving more useful each year in supplying data upon which the probable 
seasonal run-off for the St. Mary river may be estimated. 

Carriage losses investigations on the Lethbridge Northern Irrigation District 
canal, which have been carried on since 1925, were continued in 1928. The first 
of these comprises a study of the losses between the canal intake and 24 miles 
north of the Oldman flume. The second deals with losses in Keho Lake reservoir. 

In the early spring of 1928 four of the eight joint international stations which 
were established in 1927, were equipped with continuous automatic stage 
recorders. 

Steady rains in June and July again interfered with the Battle creek return 
flow investigation rendering it impossible to secure the desired results. Further 
attempts to carry out a portion of this study during 1929 will he made. 

Stream-flow information was supplied on request for 138 stations during 
the year. Few flood warnings dispatches were necessary as no dangerous stream 
stages were recorded. Daily press information was, however, supplied during 
high water. 

Hydrometric data secured by this Service were used in connection with 
operation by the eastern and western sections of the Canadian Pacific Railway 
Company’s irrigation system, the Alberta Railway and Irrigation Company, the 
Lethbridge Northern Irrigation System, the Canada Land and Irrigation Com- 
pany system, the New West Irrigation system, the Taber Irrigation system, and 
the Calgary Power Company. 


DISTRICT OF MANITOBA 
C. H. Attwood, District Chief Engineer 


During the fiscal year ended March 31, 1929, the regular stream measure- 
ment and power investigatory operations of the Dominion Water Power and 
Reclamation Service in Manitoba and adjacent districts were continued. 

The scope of the work covered by this district organization comprises the 
hydrometric, power, storage and reclamation investigatory work in Manitoba 
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and the Churchill River section of northeastern Saskatchewan, and also the 
hydrometric work in that portion of western Ontario and lying to the west ot 
and including the Nipigon river. 


ORGANIZATION 


The district organization of the Dominion Water Power and Reclamation 
Service, with headquarters in the Commercial Building, Winnipeg, was organized 
in 1912 and the work then instituted has been carried on and extended from 
time to time. The duties of the engineers and hydrometric recorders consist of 
both field and office work, covering surveys, investigations, inspection and super- 
vision of construction and the preparation of the data collected in report form 
for submission to the head office. 


CO-OPERATION 


The organization works in co-operation with several departments of the 
federal Government and with the Power Commission and Reclamation Service 
of the province of Manitoba. Co-operative arrangements with the Duluth dis- 
trict office of the United States War Department pertaining to the acquisition 
of flowage casements along the south shore of the lake of the Woods in Minne- 
sota were continued. Arrangements are under way to co-operate with the 
United States Geological Survey in regard to the collection of stream-flow 
records on international streams along the boundary between the province of 
Manitoba and the states of Minnesota and North Dakota. 


HYDROMETRIC SURVEY 


During the past year 114 regular and 27 miscellaneous stations have been 
“maintained on lakes, rivers and tributaries in the following main watersheds: 
Nelson, lake Winnipeg, Winnipeg river, lake of the Woods, Rainy lake, and 
English, Red, Assiniboine, Dauphin and Saskatchewan rivers. 

Of the above regular stations there were maintained for power and storage 
62 all-year, 6 during open water and 6 miscellaneous stations; for drainage and 
reclamation throughout the year 7 regular, 30 during open water and 19 mis- 
cellaneous stations. Five regular all-year stations, together with 9 open water 
stations, were maintained for flood study. On international streams 13 all-year 
and 12 open water stations were maintained, together with 1 miscellaneous 
station. For water supply 4 regular stations were maintained during open water 
and for statistical purposes 5 all-year stations, while for meteorological pur- 
poses 11 stations were maintained continuously. In the above classification a 
number of stations have been maintained for more than one purpose. 

With the exception of the northwestern section the average run-off throughout 
the district for the year was slightly above the mean for the period of record. 
Plate 5 shows in graphic form the run-off each month as a percentage of the 
long term monthly mean for four streams, each typical of a main diversion of 
the district. 

In the northwestern portion of the district the records of the Swan river 
at Swan River, which is typical of the general run-off conditions of this district, 
show an average run-off for the year of 0-113 second-foot per square mile, or 
37 per cent of the mean for the period of record. Low run-off conditions pre- 
vailed throughout the year, being particularly marked during the latter months. 
The flood run-off was quite low, being only 1:251 second-feet per square mile, 
or 18 per cent of the previous maximum. The minimum run-off for the year 
on the Swan river occurred in February, when no run-off was recorded, similar 
conditions having occurred in 1915. 
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In the southwestern and midwestern sections of the province the records 
of the Assiniboine river, which is typical of the general run-off conditions of 
this district, show an average run-off for the year of 0-042 second-foot per 
square mile, or 127 per cent of the mean for the period of record. The run-off 
conditions throughout this district, from month to month, corresponded fairly 
closely with the monthly records for the period of record. The flood run-off, 
occurring in April, was 0-202 second-foot per square mile, or 58 per cent of the 
maximum for the period of record. The minimum run-off for the year occurred 
in January and was 0-0046 second-foot per square mile, compared with a mini- 
mum of 0-001 for the period of record. 


PuaTE 5 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
MANITOBA 
FOR YEAR 1928-29 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 

RED RIVER ASSINIBOINE RIVER SWAN RIVER ENGLISH RIVER 
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For the southern portion of the province the records of the Red river, which 
is typical of the general run-off conditions of this district, show an average run- 
off for the year of 0-076 second-foot per square mile, or 103 per cent of the 
mean for the period of record. The run-off conditions throughout this portion 
of the province during the months of April, May and June were somewhat below 
normal, but throughout the remaining months conditions above normal were 
recorded. The flood run-off, occurring in April, was 0-486 second-foot per 
square mile, or 36-5 per cent of the maximum recorded in 1916. The minimum 
run-off for the year occurred in February and was 0-025 second-foot per square 
mile compared with a minimum of 0-003 second-foot for the period of record. 

In the southeasterly portion of Manitoba and the extreme westerly section 
of Ontario, run-off as exemplified by the English river, was somewhat below 
normal during the months of April, May, June and July, but throughout the 
remaining months of the year the run-off was somewhat higher than the mean 
for the period of record. The average run-off for the year was 0-71 second- 
foot per square mile, or 107 per cent of the mean for the period of record. The 
maximum run-off for the year occurred in September, being 1-088 second-feet 
per square mile, compared with a maximum recorded run-off of 2-048 second-feet 
per square mile in July, 1927. Minimum run-off conditions occurred in April, 
when the run-off was 0-368 second-foot per square mile, or 125 per cent of the 
minimum for the period of record. 

Flood conditions were not experienced on any of the main river systems 
in the district during the year. In July, following heavy rainfall in the south- 
erly portion of the province, flood conditions were experienced along the Morris 
river and on some of the drainage ditches draining into this river. 

Following heavy precipitation throughout the Lake of the Woods watershed 
in June, it was necessary to increase the outflow from the lake to a maximum 
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of 30,700 second-feet. Early in July the outflow was considerably lessened, 
and during the remainder of the year there was a gradual lowering of the lake 
level, regulation being carried out with the purpose of having ample storage 
capacity to provide for the usual increased inflow during the early summer 
months of 1929. 


SPECIAL INVESTIGATIONS 
LAKE OF THE WOODS FLOWAGE EASEMENTS 


In carrying out the terms of Article 8 of the Convention and .Protocol 
between Canada and the United States for regulating the Lake of the Woods, 
signed in July, 1925, the district engineer, United States Army Engineers, at 
Duluth, Minnesota, failed to obtain, by direct negotiation with the landowners, 
the required flowage easements on lands affected up to elevation 1064. Accord- 
ingly the United States Department of Justice, at the request of the War Depart- 
ment, instituted condemnation proceedings against those parcels of land over 
which the easement is required and these proceedings are now under way in 
accordance with the Minnesota State law. In September, 1928, a commission 
consisting of three citizens of the state of Minnesota was appointed by the 
senior judge of the United States Federal Court at Duluth and on October 1 
this commission commenced a personal examination of each of the 267 claims 
contained in the first petition of the condemnation proceedings. This inspection 
was completed in November, but to date the commission has not announced 
its awards. A court hearing was held in Duluth in February, when arguments 
were presented before Judge Cant, senior judge of the United States Federal 
District, by attorneys representing the respondents and the Governments of 
the United States and Canada, covering the points of law involved to enable 
the court to give final instructions to the commissioners to guide them in making 
their awards. In March the commissioners inspected the hydro-electric plants 
on the Winnipeg river and hearings were held at Warroad on March 19 in 
order to permit the landowners to present arguments relative to land values 
in the district. The Dominion of Canada has been represented throughout 
these proceedings by counsel and by engineers of the Water Power and Reclama- 
tion Service. 


Plans, outlining the protective measures for the village of Warroad as 
provided for in Article 8 of the Convention and Protocol have been prepared 
by the United States Army Engineers and received the approval of the Inter- 
national Lake of the Woods Control Board. The contract for the construction 
of the works has been awarded, 


SEINE RIVER FLOOD PREVENTION PROJECT 


For some years there has been agitation amongst the residents of the 
Seine river valley for relief from the damage caused by the periodical over- 
flowing of the river, which not only results in the flooding of large areas of 
cultivated lands with consequent damage to or loss of crops but also entails 
considerable loss to property situated adjacent to the river in the urban and 
suburban areas of St. Boniface and St. Vital. As a result of representations 
made to the federal Government by the municipalities affected, it was arranged 
that an investigation be made of the situation to ascertain what areas were 
effected and to suggest what measures might be taken to alleviate the conditions. 

During the year this investigation was carried out by this office, and the 
hela surveys being confined to the area in which damage is sustained through 
actual over-ficw from the Seine river. The report deals with the nature of the 
drainage basin, conditions that create flooding, lands affected, proposed methods ~ 
for flood prevention and estimated costs of remedial measures. 
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ICELANDIC RIVER FLOOD PREVENTION PROJECT 


The Icelandic river, flowing into lake Winnipeg, drains about .500 square 
miles in the interlake area between lake Winnipeg and lake Manitoba. The 
early settlers located along the lower reach of the river and soon became well 
established. However, in recent years fairly rapid settlement of lands along the 
upper reaches of the river has taken place, and many drainage ditches have 
been constructed. As a result of this agricultural development the run-off from 
the land, particularly following heavy precipitation, occurs much more rapidly 
and the lower lying lands and farms are subjected to flood, and the river, being 
of insufficient capacity to carry the rapid run-off, overflows and creates flood 
conditions along its course. Following representations as to the adverse con- 
ditions being experienced, arrangements were made for an investigation to ascer- 
tain what measures might be taken to improve the situation. 

The investigation was carried out by this office during the year. The 
report is based on limited field surveys and valuable information received 
from the Reclamation Service of the province of Manitoba, and it outlines, 
with estimates of the cost, a scheme for flood prevention along the Icelandic 
river in the municipality of Bifrost. 


LAC SEUL 


Late in the summer several members of this staff were placed in charge of 
Mr. G. G. McEwan, who was engaged in making a survey based upon aerial 
photographs of the flooded areas at the eastern end of lac Seul. This survey 
was carried out in co-operation with the Ontario Government and the Lake of 
‘ the Woods Control Board in connection with the development of the Lac Seul 
storage reservoir. 


MANITOBA DAIRY FARMS LIMITED, WESTERN PROJECT 


During the year an inspection was made of the new ditches constructed by 
the Manitoba Dairy Farms Limited through Townships 4 and 5, Range 9. 
These ditches were constructed in the fall of 1927 and have been functioning 
quite satisfactorily since that time. This inspection was made in company 
with the Chief Engineer of the Reclamation Service of Manitoba. 


MANITOBA DAIRY FARMS LIMITED, EASTERN PROJECT 


The application made in May, 1927, by the Manitoba Dairy Farms, Limited, 
of Marchand, Manitoba, to lease for reclamation by drainage for a period of 30 
years the vacant and available Dominion lands situated in townships 1 to 11, 
ranges 9 to 17 E.P.M., with the option to purchase all or any part of the said 
lands at any time during the tenure of the lease upon satisfactory reclamation of 
the same being made, is still before the Department. As a result of the field 
surveys and investigations carried out during the winter of 1927-28 by officers of 
the Dominion Water Power and Reclamation Service, the Topographical Surveys 
Branch, and the Crown Timber Branch it has been possible to determine the 
nature of the land in this area, its feasibility of drainage, the timber resources and 
what interests, if any, would be affected by the proposed drainage and reclamation 
project. The Crown Timber Agent reports that this area contains considerable 
timber suitable for pulpwood, cordwood, saw-logs, railway-ties and fence-posts 
and that while the whole area is more or less forested with poplar, spruce and 
jack-pine, the greater portion of the merchantable timber is located through- 
out the area lying east of the Whitemouth river. 
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CO-OPERATION WITH DEPARTMENT OF INDIAN AFFAIRS 


In August an extension was made to the sewerage system at the Sandy Bay 
Indian Residential School. This extension consisted of the construction of a 
cesspool to relieve the overburdened conditions in the existing septic tank. 

In October this office was requested to prepare a report on the Water- 
Supply and sewage-Disposal systems for the Cecilia Jeffrey Indian School near 
Kkenora. A report was prepared covering design, plans and estimates of the 
eost of construction, and the recommendations were approved by the Depart- 
ment of Indian Affairs. This work 1s now being carried out under the direction 
and supervision of this office. 

In August an inspection was made of conditions above the power dam at 
MelIntosh Indian School near MeIntosh, Ont. Raising the level of the lakes 
above the dam has killed a certain amount of small timber along the borders of 
the lakes but the damage is very hmited and no complaints have been made 
by interests directly concerned, 

GREAT FALLS 


An active construction program was carried out by the Manitoba Power 
Company during the year in connection with its hydro plant at Great Falls, 
this program of work being a continuation of the company’s activities of the 
previous year. The work on the dam was confined to the rock-fill and earth 
embankment sections and was discontinued on October 12. About 16,000 linear 
feet of steel-sheet piling was driven through the earth-fill section of the dam 
with top elevation of the piling at 812. Some 138,000 linear feet of spruce piling 
was driven near the toe of the downstream face of the earth fill. Clay was then 
placed along both faces of this section of the dam. About 23,500 yards of 
crushed rock was placed along the upstream face of the rock-fill section between 
stations 0-00 and 4-00 and clay was then dumped along this face between 
stations 0-00 and 7-00. Work was not continued beyond station 7-00 inasmuch © 
as the rock toe-wall has yet to be placed beyond this station. About 22,000 
yards of rock was utilized in forming a rock wing wall back of the junction 
of the rock-fill and the earth embankment. A total of 152,000 yards of clay 
was placed on the dam during the year’s operations. 

During the year the installation of units Nos. 5 and 6 was commenced and 
completed. ‘The installation of these two units completed the Great Falls plant, 
making the total installed turbine capacity 168,000 horse-power and the generator 
capacity 126,000-kv.a at 90 per cent power factor. Each unit consists of a 
28,000-horsepower propeller type vertical turbine, direct connected to a 
21,000 kv.a, 3-phase, 60-cycle, 11,000-volt, 1884 r.p.m. vertical generator with 
direct connected exciter. Each generator is connected direct to the low tension 
side of a transformer bank consisting of three 7,000 kv.a. 11,000 to 66,000 volt 
delta or 11,000 to 110,000 star, oil insulated, water-cooled transformers. ‘The 
plant is operated at 66,000 volts at the present time, but can be changed to 
110,000 volts. by changing the connection on the transformers from delta to 
star. 


POINTE DU BOIS, EIGHT FOOT FALLS 


The removal of the loosened rock and excavation necessary to bring the 
rock-cut to final grade and dimensions, with the necessary clearing up operations 
was continued during the present year and the cut was finally completed on 
September 30. The rock-cut as completed has a total width of 150 feet and is 
excavated to a floor elevation of 919 G.S. of C. datum. The work was com- 
menced on July 4, 1927, and approximately 25,000 yards of rock were removed. 
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SLAVE FALLS 


On November 238, 1928, the ratepayers of the city of Winnipeg authorized 
the expenditure cf $6,500,000 for the development, by the city, of the Slave 
Falls power site. Anticipating a favourable vote by the ratepayers the city 
Council had authorized early in the year the clearing of the right-of-way for 
and the construction of a tramway from the Pointe du Bois power plant to the 
Slave Falls site. This work was started in February and was completed during 
the summer and put into operation. A transmission line was also authorized 
and completed to the site. In February work was commenced on the clearing 
of the campsite and the erection of temporary camp buildings. In October 
work was commenced on detailed surveys at the site, including the taking of 
soundings, borings and digging of test pits in order that all data necessary for 
designing the plant and estimating the cost thereof might be available. As this 
work is still in progress definite location of some of the sections of the pro- 
posed layout are undecided, but plans have been submitted showing the general 
layout, and detailed plans are being prepared. On November 26 contracts were 
awarded for the delivery and erection of two 12,000-horespower turbines and two 
500-horsepower turbines, also for two 10,000-kv.a generators and two 450-kv.a 
generators, this being the initial installation. Contracts have also been awarded 
for the delivery of round timber for cofferdam construction and of square timber 
for stop logs. 

SEVEN SISTERS 


On September 19, 1928, an interim licence was issued by the Department at 
the request of the Government of the province of Manitoba, to the Northwestern 
Power Company for the purpose of developing the Seven Sisters site on the 
Winnipeg river. Development work on the plant is now well under way, pre- 
liminary work having commenced early in 1928. The railroad from Whitemouth 
to the site has been completed and the transmission line from the Pinawa line 
to the Seven Sisters site, to supply power for construction purposes is now in 
operation. Permanent and temporary camps have been constructed, cofferdam 
construction is under way, and work is proceeding on the erection of a double 
track trestle bridge across the Winnipeg river at the site. The contract for the 
construction of the dam and power house has been awarded. 


SNOW SURVEY 


Late in February, at the request of the Lake of the Woods Control Board, 
a snow survey was made on the Lake of the Woods watershed. Data covering 
the depth of snow, water equivalent and special features were obtained at the 
following places: Warroad, and Winton in Minnesota, U.S.A., and at Fort 
Frances, Atikokan, and Kenora in Ontario. At these places fixed courses were 
referenced so that this survey may be made annually. 


CHURCHILL RIVER 


In March a member of this staff was sent to Island falls to obtain dis- 
charge measurements of the Churchill river and also to establish a regular 
metering section on the Churchill river near.the Island Falls power site, so that 
regular discharge measurements may, in future, be obtained of the flow of this 


river. 
WINNIPEG RIVER 


In March gauges were established in the vicinity of Seven Sisters falls and 
a member of this staff was detailed to study backwater effects under winter 
conditions in the reach of the Winnipeg river immediately below Seven Sisters 
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falls. The river below these falls is wide and shallow, and the bottom strewn 
with boulders. Due to conditions in the river in this reach during the winter, 
the formation of ice causes considerable backwater, and a study of these con- 
ditions is necessary to forecast the effect of changed conditions of discharge 
following development and the diversion of the entire river flow to this reach and 
provide for the necessary remedial measures to prevent undue loss of head by 
backwater caused by ice conditions. 


DISTRICT OF ONTARIO 
N. Marr, District Chief Engineer 
ORGANIZATION 


During the fiseal year ending March 31, 1929, the regular stream measure- 
ment and power investigatory work of the Dominion Water Power and Re- 
clamation Service of the province of Ontario has been carried on. 

This was done in accordance with the terms of a co-operative agreement 
between the Department of the Interior and the Hydro-Electric Power Com- 
mission of Ontario. 

The work of the Ontario Hydrometric Survey was carried on under the 
supervision of the district chief engineer with head office in Ottawa. The 
greater part of the field work was done by a field staff with an office at North 
Bay, while certain stations in the eastern part of the province and fifteen 
stations on streams tributary to the Ottawa river in the province of Quebec 
were, for reasons of economy and convenience, handled from the head office at 
Ottawa. The hydrometric investigations in that part of the province west of 
and including, the Nipigon river were, as in previous years, under the direction 
of the district office in Winnipeg. 


CO-OPERATION 


In pursuing the field and office investigations the closest co-operation has 
been maintained with the officers of the Hydro-Electric Power Commission of 
Ontario. Particular reference should also be made to the following corporations 
which have given the engineers of the district valuable assistance and informa- 
tion: The Abitibi Power and Paper Company; the International Nickel Com- 
pany of Canada; the Kaministiquia Power Company; the Mattagami Pulp 
and Paper Company; the Mississippi River Improvement Company; the Pigeon 
River Lumber Company; the Spanish River Pulp and Paper Company; the 
Spruce Falls Company; the Northern Ontario Power Company, and the Gatineau 
Power Company. 

HYDROMETRIC SURVEY 


During the fiscal year ending March 31, 1929, 62 regular stations were 
maintained on rivers and tributaries in the following watersheds: Hudson bay, 
lake Superior, lake Huron, lake St. Clair, lake Erie, lake Ontario, and Ottawa 
river. 

Of these, 56 were maintained throughout the year for power purposes, 5 
were maintained throughout the year for flood study, and one on an inter- 
national power control problem. 

For the purpose of illustrating the run-off conditions throughout the prov- 
ince, the mean monthly discharge of four typical streams have been computed 
in terms of the mean for the period of record. This variation month by month 
is shown by the attached graph. (See Plate 6.) 
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The stations selected are the Grand river at Galt, the Moira river at Fox- 
boro, the North Maganatawan river at Burks Falls and the Missinaibi river at 
Maittice. In the southwestern portion of the province as typified by the Grand 
river, precipitation was above normal, the run-off being 142 per cent of the 
long term mean. Flood run-off reached a maximum daily discharge in March 
of 17-30 second-feet per square mile of drainage area, as compared with 22-125 
second-feet per square mile, the maximum for the period of record. The low 
run-off which occurred in September was at the rate of 0-078 second-foot per 
square mile as compared with 0-036 second-foot per square mile, the lowest so 
far recorded. 

For the eastern portion of the province the stream selected is the Moira 
river at Foxboro. The precipitation was much above normal, the run-off for 
the year being 193 per cent of the long term mean. Flood run-off reached a 
maximum daily discharge of 10-52 second-feet per square mile in April as com- 
pared with 12-003 second-feet per square mile, the maximum for the period of 
record. The low run-off which occurred in September was at the rate of 0-348 
second-foot per square mile as compared with 0-014, the minimum discharge 
so far recorded. 

In the North Bay district the typical stream selected is the North Magana- 
tawan river at Burks Falls. The precipitation was above normal and the run- 
off for the year was 167 per cent of the long term mean. Flood run-off in April 
reached a maximum daily discharge of 31-90 second-feet per square mile. This 
is the highest daily discharge on record. The low run-off which occurred in Sep- 
tember was at the rate of 1-100 second-feet per square mile as compared with 
0-008, the minimum discharge so far recorded. 


PLATE 6 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
ONTARIO 
FOR YEAR 1928-29 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
GRAND RIVER MOIRA RIVER N.MAGNATAWAN RIVER MISSINAIBI RIVER 
At Galt At Foxboro At Burk’s Falls At Mattice 
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For the northern portion of the province the typical stream selected is the 
Missinaibi river at Mattice. The precipitation was above normal and the run- 
off for the year was 200 per cent of the long term mean. Flood run-off in May 
reached a maximum daily discharge of 14:60 second-feet per square mile. This 
is the highest on record. The low run-off which occurred in March was 0:186 
second-foot per square mile as compared with 0-047 second-foot per square mile, 
the lowest daily discharge on record. 


SprctaAL INVESTIGATIONS 


During the year the analysis of the water and storage resources of Ontario 
was continued in close co-operation with the provincial authorities. In 1925 
a list of water-powers of Ontario was prepared by the Dominion Water Power 


72 .s, Department of the Interior . 


and Reclamation Service, co-operatively with the Director of Surveys and Chief 
Engineer of the Ontario Department of Lands and Forests, and the lst was 
published by that department. Since the publication of the 1925 list, numerous 
rivers. particularly in the northern and western parts of the province, have 
_ been investigated in considerable detail by the’ provincial authorities and the 

information thus secured, together with the later records of stream-flow secured 
by the Dominion Hydrometric Survey, warrants the re-analysis of the power 
resources on many streams. Accordingly, towards the end of the fiscal year 
this information was being systematically collated with the object of preparing 
a revised list for publication, possibly in 1980. 

On the Niagara river special studies were continued of river slopes, of the 
effect of diversion in governing pool levels, and of the discharge of the river 
referred to the Buffalo break-water gauge. These studies were carried out in 
close co-operation with the investigations made by the Special International 
Niagara Board appointed to report to the Governments of Canada and the 
United States upon the matter of the preservation of the scenic beauty of 
Niagara falls. The special board submitted an interim report to the two 
Governments on December 14, 1927, making certain suggestions and recom- 
mendations with respect to remedial works and after reviewing the board’s 
report, the two Governments agreed to the recommendations and embodied the 
agreement in the Niagara Convention and Protocol signed at Ottawa, January 2, 
1929, which only awaits ratification by the respective federal authorities in the 
two countries before being put into effect. The basic investigatory work on the 
Canadian side in connection with the board’s studies was all carried out by the 
Ontario staff of the Dominion Hydrometric Survey. 

On the St. Mary river at Sault Ste. Marie officers of the Ontario staff 
afforded further assistance to the International Lake Superior Control Board 
in the re-calibration of the discharge through the dam controlling the level of 
lake Superior. 


DISTRICT OF QUEBEC 
L. G. Dens, District Chief Engineer 


Work was continued by the Dominion Water Power and Reclamation 
Service in Quebec province on basic water-power investigations and related 
matters during the year in conformity with the co-operative agreement between 
the Department of the Interior and the Quebec Streams Commission. This work 
comprises the maintenance and operation of a number of hydrometric stations 
throughout the province established to supply reliable data as a sound basis 
for the intelligent development and utilization of Quebec’s vast water-power 
resources. 

ORGANIZATION 


The Quebec work is under the district chief engineer whose office is at 961 
Inspector Street, Montreal, close co-operation being maintained with the Quebec 
Streams Commission whose head office is located in the same city. 


Co-OPpERATION 


The investigations are carried on along definite lines in a well balanced 
co-operation with the Quebec Streams Commission. In addition to this, many 
large corporations and private organizations interested in the information 
secured afford a full measure of co-operation with the service in many of its 
activities. Among these organizations may be mentioned the Shawinigan Water 
and Power Company; Duke-Price Power Company; Canadian Hydro-Electric 
Corporation Limited (Gatineau Power Company); Power Corporation of 
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Canada, Limited (Southern Canada Power Company); Price Brothers and 
Company Limited; Quebec Power Company; Ontario Power Company; Lower 
St. Lawrence Power Company. 


HypDROMETRIC SURVEY 


_ During the fiscal year. ending March 31, 1929, 92 gauging stations were 
maintained on rivers and lakes in the following main watersheds: Ottawa, St. 
Maurice, St. Francois, Saguenay, other northern and southern tributaries of the 
Middle and Lower St. Lawrence, Nottaway, and Harricana rivers. Of these 73 
are all-year discharge record stations, one is operated for discharge records 
during the open season only, and 18 operated all year for the observation of 
water levels only. Of the total, 8 are for storage regulation, 76 others are 
maintained for power, and 8 for both flood and power studies. In addition to 
these, miscellaneous measurements were obtained at 15 other points. The com- 
paratively late winter was followed by a rather late spring in 1928, marked by 
heavy rain, and sudden rise in temperature resulted in above normal run-offs 
and caused serious floods in certain sections; abundant rain also caused summer 
run-offs to rise well above normal in various parts of the province and exceed- 
ingly so in the northern portion; the autumn precipitation varied considerably 
in different sections of the province, the run-off remaining high in the north and 
from slightly above normal to below normal in other parts. The erratic, but 
on the whole rather mild winter of 1928-29, at first gave slightly subnormal 
run-offs in certain sections followed by general conditions well above normal. 
During the fiscak year the temperature was slightly above the previous average 
recorded and a comparison drawn from 7 representative meteorological stations 
distributed over the province shows a mean yearly temperature for the year 
nearly half a degree Fahrenheit above the corresponding average of previous 
years. 


— 
PLATE 7 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS _ 
IN 
QUEBEC 
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For the purpose of illustrating the general run-off conditions in Quebec, 
graphs showing the variation from the mean, month by month, for four typical 
stations have been prepared and are attached. (See Plate 7.) The stations 
selected. for this provinee are at Grand’ Mere for the St. Maurice river, Richmond 
for the St. Francois river, Ste. Rose-Dégelé for the Madawaska river and Amos 
for the Harricana river. 

On the north side of the middie St. Lawrence, as typified by the St. Maurice 
river, precipitation was above normal and the run-off for the year was 131 per 
cent of the long term mean. Flood run-off reached a maximum daily discharge 
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of 9-9 second-feet per square mile in May as compared with 10-7 second-feet 
per square mile, the maximum for the period of record. The low run-off which 
occurred in December was at the rate of 0-9 second-foot per square mile as 
compared with 0-20 second-foot per square mile, the lowest so far recorded. 

For the southern portion of the province, the typical stream selected is the 
St. Francois river. The precipitation was slightly above the average and the 
run-off 138 per cent of the long term mean. Flood run-off reached a maximum 
daily discharge of 17-1 second-feet per square mile in April as compared with 
18-1 second-feet per square mile, the maximum for the period of record. The 
low run-off which occurred in September was at the rate of 0-46 second-foot 
per square mile as compared with 0-22 second-foot per square mile, the lowest 
so far recorded. 

For the eastern portion of the province, south of the St. Lawrence, the 
typical stream selected is the Madawaska river. The precipitation was above 
the average and the run-off for the year 121 per cent of the long term mean. 
Flood run-off reached a maximum daily discharge of 11-5 second-feet per square 
mile in May which was the highest maximum for the period of record. The low 
run-off which occurred in April was at the rate of 0:42 second-foot per square 
mile as compared with 0-05 second-foot per square mile, the lowest so far 
recorded. 

For the northern portion of the province, the typical stream selected is 
the Harricana river. The precipitation was well above normal and the run-off 
for the year was 197 per cent of the long term mean. Flood run-off reached a 
maximum daily discharge of 7-1 second-feet per square mile in May which was 
the highest maximum for the period of record. The low run-off which occurred 
in April was at the rate of approximately 0-53 second-foot per square mile as 
compared with 0-14 second-foot per square mile, the lowest so far recorded. 


SPECIAL INVESTIGATIONS 


Throughout the year special attention was given to securing from various 
public and private sources all possible additional up-to-date information on 
developed and undeveloped water-power of the province; this information was 
classified and in some cases summarized for ready reference. All-surveyed or 
explored rivers of the province are now fairly well covered and it is possible to 
supply available reliable data in answer to numerous requests for information in 
connection with preliminary studies of power development and industrial expan- 
sion. This material also forms part of the basis of the Water Power Resources 
Inventory, and is used in the preparation of power river synopses. Efforts were 
also made to secure further available data in respect to the levels of lake 
Memphremagog and the outflow therefrom in connection with international 
problems, 

The exhaustive list of Quebec water-powers compiled by this service in 
co-operation with the Hydraulic Service of the Quebec Department of Lands 
and Forests and the Quebec Streams Commission was finally revised, brought 
up-to-date, and published for public distribution by the latter commission. 


DISTRICT OF THE MARITIME PROVINCES 
Kk. G. Chisholm, District Chief Engineer 


The hydrometric and power investigatory operations of the Dominion 
Water Power and Reclamation Service were continued throughout the Maritime 
Provinces during the fiscal year ending March 31, 1929, in accordance with the 
co-operative agreements of 1919 between the Minister of the Interior on behalf 
of the federal Government and the Governments of Nova Scotia, New Brunswick, 
and Prince Edward Island. 
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ORGANIZATION 


Office accommodation is provided by the Nova Scotia Power Commission, 
and the district office is situated at Halifax, which is centrally located and 
provides convenient accessibility to all parts of the Maritime provinces. 

The primary duty of the organization is the acquirement of stream-flow data 
which is compiled, analyzed and finally published in a form suitable for use in 
studies of water supply and power and other allied purposes. Simultaneously 
with this statistical work, power and storage surveys and investigations are 
carried on also. At the same time members of the staff are available for con- 
sultation and co-operation in water-power projects as they arise. The files of 
the Service have become the chief source of reference for water-power data in 
the Maritime Provinces and are becoming more valuable year by year as further 
data accumulate. These files are kept in constant use in answering inquiries 
from the public. 


CO-OPERATION 


In the course of the work the closest co-operation is maintained with the 
Nova Scotia Power Commission and the New Brunswick Electric Commission 
and all other persons and corporations interested in stream-flow and power data. 
Preliminary surveys and investigations of the Service have been used as the 
basic data in most of the developments that have taken place and requests 
for further co-operative studies are constantly being received from municipali- 
ties, corporations and private promoters. 


HYDROMETRIC SURVEYS 


Thirty-four regular gauging stations were operated during the year; 21 in 
Nova Scotia, 10 in New Brunswick and 3 in Prince Edward Island. Nearly all 
these stations produce records of first class accuracy and many of them have 
been maintained continuously since the work of the Dominion Water Power 
and Reclamation Service was extended into this district in 1915. With few 
exceptions the gauging stations are on important power streams. The records 
obtained are applicable not only to the streams under observation, but also to 
others in adjoining territory and the stations are situated so that run-off data 
is available, either directly or by comparative methods, for all portions of the 
districts. In Prince Edward Island, owing to poor control and excessive 
variation from the operation of numerous mills, hydrometric work is carried on 
under difficulties. Gauging stations are maintained, however, on three repre- 
sentative streams from which records are obtained that give a very fair indi- 
cation of the run-off characteristics of the island. 

In Nova Scotia one new station was established during the year. This is 
on Herring Cove brook from which the Mersey Pulp and Paper Company will 
obtain its water-supply for mill purposes at the new pulp and paper mill at 
Brooklyn. Run-off records were urgently requested by the company who co- 
operated in the installation of the station to the extent of constructing the 
artificial control necessary in order that records of sufficient accuracy might be 
obtained. The station at Scotsville at the outlet of lake Ainslee, installed in 
January, 1927, at the request of the Nova Scotia Power Commission for the 
purpose of comparing the actual outflow of the lake with that recorded at the 
regular station of the service two miles down stream, was abandoned in 
January, 1929, as one year’s records had been obtained and sufficient data secured 
for comparative purposes. In New Brunswick the station on the Peticodiac 
river, operated for the New Brunswick Electric Power Commission, was dis- 
continued at the beginning of the winter season but will be maintained during 
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low water periods as it is the minimum flow that is of interest to the commis- 
sion who wish to decide on the sufficiency or otherwise of a supply of con- 
densing water for a steam plant which they propose to construct in the vicinity 
of Salisbury. 

With the marked increase in water-power construction that has taken place 
in Nova Scotia during the past few years, a number of important power streams 
are rapidly becoming developed. Power investigations and run-off records of the 
Dominion Water Power and Reclamation Service have supplied the basic data 
on which the original estimates of power output and cost, and the economics 
of development, ‘have depended. The construction of these new plants has, 
however, interfered with the operation of several gauging stations and as the 
process continues there will be a greater demand for automatic gauging equip- 
ment in order that satisfactory records may be obtained. In some cases it may 
be possible to obtain run-off data from the operating records of the various 
plants and this problem is receiving careful attention. 


PLATE 8 
MEAN MONTHLY RUNOFF OF TYPICAL WATERSHEDS 
IN 
MARITIME PROVINGES 
FOR YEAR 1928-29 
RUNOFF SHOWN AS PERCENTAGE OF LONG TERM MONTHLY MEAN 
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The mean run-off for the year was on the whole not far from normal. In 
general, although the seasonal variation differed somewhat throughout the 
district, the summer and fall months from July to November, were unusually 
low, and the winter months, December to February, unusually high. No record 
droughts or floods occurred. The low water of the summer and fall was not as 
severe as in some past years such as 1921 in Nova Scotia and 1922 in New 
Brunswick, while the mean for the super-normal winter months was nowhere 
as great as the average for the spring freshet months. 

For the purpose of illustrating the run-off conditions, graphs shoeme the 
variation from the mean, month by month, for two typical stations in each 
province are given on Plate 8. : 

On the LaHave river, which is typical of streams in the southwestern part 
of Nova Scotia, the run-off was 93 per cent of the average flow during the past 
fourteen years. The highest daily discharge of 4,170 second-feet, equivalent to 
8-4 second-feet per square mile, occurred on January 20, as compared with an 
absolute maximum of 36-4 second-feet per square mile in 1926. The minimum 
for the year occurred in September and was at the rate of 0-13 second-foot per 
Se mile, which is four times as great as the lowest water in the drought year 
Ori O21: 

The run-off of the St. Mary river in eastern Nova Scotia was 103 per cent 
of the long term average. The greatest daily discharge of the year, equivalent 
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to 27:7 second-feet per square mile, occurred on December 11 and the lowest 
daily discharge of 0-12 second-foot per square mile occurred in September. An 
absolute maximum of 41-0 second-feet per square mile, and an absolute minimum 
of 0-04 second-foot per square mile have been recorded on this river since 1915. 

In the southern part of New Brunswick the run-off on the Lepreau river 
was 94 per cent of the long term average. The miximum daily run-off occurred 
on January 7 and was at an estimated rate of 23-3 second-feet per square mile, 
as compared with 167 second-feet per square mile in the flood of April 30, 1923. 
The lowest run-off for the year of 0-20 second-foot occurred in September. The 
minimum discharge in the whole period of record occurred in 1921, and was 
equivalent to 0-03 second-foot per square mile. 

In northern New Brunswick, as typified by the Miramichi river, the run-off 
was 100 per cent of the long term mean. The maximum daily discharge occurred 
on May 4 and was at the rate of 17-4 second-feet per square mile, which 
was only one-third of the maximum. The lowest run-off occurred in September 
and was at the rate of 0-48 second-foot per square mile, as compared with 
0-17 second-foot per square mile in 1923. 


SPECIAL INVESTIGATIONS 


A considerable amount of special investigatory work was accomplished 
during the fiscal year. Much of it was undertaken at the urgent request of the 
Nova Scotia Power Commission whose engineering staff was so fully occupied 
with power development on the Mersey and Tusket rivers that they were forced 
to ask for assistance from the service. Survey parties were in the field from 
early in April until the middle of November with only such breaks as were 
required by hydrometric and other work which could not be postponed. 

The most important investigation dealt with a proposed increase in the 
supply of hydro-electric power for the city of Halifax. A diversion of the 
Ingram river through the St. Margaret Bay system was surveyed in full detail 
and plans and estimates worked out which showed that a further supply of 
sixteen million kilowatt hours could be supplied to Halifax at a delivered cost 
of 0:68 cent per kilowatt hour. To meet further increases in the Halifax 
demand investigations were also completed of the Sackville river and of the 
North East river between Wrights lake and Pockwock lake. The plans and 
estimates of these surveys have not yet been completed. 

Power and storage investigation of the Herbert river, which was begun 
during 1927, was finally completed early in November, 1928. The office work 
connected with this investigation still remains to be completed. 

Early in April a special investigation at the request of the Minister under 
the Nova Scotia Water Act was performed. This investigation dealt with a 
dispute between lumber and power interests on the Medway river and required 
an examination and report on certain log sluices and dams and the superinten- 
dence of a drive of logs from above Eel lake to a point near South Brookfield. 

Considerable assistance was given to the Avon River Power Company in the 
construction of their small plant on Fall river which is now complete and is 
supplying 40 miles of territory between Waverley and Brookfield. Certain 
matters of pipe line location, surge tank design and recommendations as to 
storage development, were submitted to the company at its special request. 

In November an inspection of the international section of the St. Croix 
river was completed for Mr. J. T. Johnston, the Canadian member of the 
International St. Croix River Board of Control. 

Two power investigations were carried out in Prince Edward Island. One 
of these comprised the survey of a site on the Midgell river at the request of a 
committee representing St. Peters, Morell and surrounding districts, and included 
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an investigation of the territory proposed to be served so that the construction of 
transmission and distribution lines could be properly estimated upon; plant 
capacity and layout determined and cost estimates prepared. A report was 
submitted to the communities interested on June 21. The other investigation 
in Prince Edward Island was made for the Hunter River Electric Light Com- 
pany Limited. Field work connected with this investigation was completed on 
August 15 and shortly thereafter a report was submitted in which the findings 
of the investigation were presented in some detail. 

An inspection of a parcel of land at Shelburne was made for the Acting 
Director, Ordnance, Admiralty and Public Lands Division, Department of 
the Interior. 

In January, 1929, a brief investigation was made of a small stream in 
Cape Breton near the village of Judique as a possible source of light and power 
supply for that community, and in February a similar investigation was made 
of Gillis brook near Coxheath, Cape Breton, for people in Sydney; by request 
transmitted through members of the Nova Scotia Government. Following both 
of these investigations the enquirers were advised that development of the pro- 
posed sites was not considered economically feasible. 

Many inquiries were received from various sources for run-off records and 
power data. 
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RECLAMATION 
IRRIGATION 
J. S. Tempest, Commissioner of Irrigation 


During the early part of the year 1928 weather conditions throughout the 
irrigation districts were adverse owing to lack of moisture, and high winds which 
caused soil drifting and an unsatisfactory condition for seeding and crop ger- 
mination. Commencing with the first week in June precipitation became more 
general and as a result, from this period until harvest very little water was used 
for irrigation. Low temperatures and early frosts during the latter part of 
the season were not favourable to maturing crops and lowered the grade of all 
grains. However, harvesting conditions were ideal and in great contrast to 
the preceding year. 

In the early part of the season many requests for advice and assistance in 
laying out farm ditches were received from the various irrigation districts. Our 
officers were able to comply with these requests but, although much field work 
was done, very little actual construction was undertaken owing to the generous 
rainfall which set in early in June. In addition to this phase of the work an 
officer of the Department has been engaged continuously in bringing before 
irrigation farmers, in practical form, the results of the research work undertaken 
over a period of eleven years at the Brooks Duty of Water Experimental Station. 

In the last annual report attention was directed to the investigation of 
problems affecting the water requirements of crop and the rise of the water- 
table due to continued application of irrigation water. Soil moisture tests and 
the study of conditions in the root-feeding zones of crops were continued. 

Investigation of seepage and alkali problems and classification of irrigable 
lands in various irrigation districts was continued throughout the season. 

Duty of water experiments at the Brooks Station were continued and data 
covering the past eleven years are being co-ordinated and compiled. 

Field investigations were made during the season of the development of 
the root system and the seasonal use of water by sugar beets. More detailed 
information concerning these investigations will be found in this report. 


Water ADMINISTRATION 


During the calendar year 1928, 72 applications were filed for the appro- 
priation of water under the Irrigation Act, together with 603 applications by the 
provinces of Alberta and Saskatchewan for the use of lakes and other bodies of 
water for fur farming purposes; 30 water licences were issued and 176 special 
forms of licences for fur farming. 

At the end of the year there were in good standing 1,070 water licences, 186 
fur farming licences, 22 temporary permits, 245 authorizations and 257 projects 
under investigation in addition to 578 fur farming applications. 


Evaporation—Further progress has been made in the collation and com- 
- pilation of evaporation data and preliminary maps have been prepared showing 
the normal distribution of evaporation in the two provinees. The evaporation 
from lakes and reservoirs in relation to experimental results from pans of 
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various types has been studied in detail and these investigations suggest that 
over long periods the summation of results for the Alberta and Saskatchewan 
Standard pan do not differ very materially from the figures computed from 
reservoir data, but there are large differences in monthly comparison, probably 
due to the effect of heat storage in deep bodies of water as compared with small 
pans. The effect of wind-breaks and similar obstructions to wind velocity has 
an important bearing on evaporation. 


Crop Results—-While moisture and evaporation appear to be the main 
factors in crop production the fertility or organic content of the soil is an 
important contributor. These values are, in turn, affected by the natural 
erowth over long periods, so that there is a cumulative effect from favourable 
climatic conditions. The purpose of irrigation is to obtain a correct adjustment 
by the addition of moisture to balance evaporation and transpiration. 


Two important by-products of correct irrigation are: 


(1) the building up of organic matter in the soil, and 
(2) the reduction of evaporation by tree growth. 


Both these conditions tend to reduce the water requirement for efficient crop 
erowth and the storage of soil moisture is more constant where water is applied 
at regular intervals. 


Dranage.—Hydrological data collected primarily in connection with water- 
supply problems can be applied with advantage to the study of drainage 
requirements. In this case the need is to remove surplus water as run-off in 
order that the land may be sufficiently dry for healthy plant growth and for 
agricultural operations. 


INSPECTION WoRK 


A staff of eleven engineers, each in charge of a district, carried out field 
work consisting of inspections in connection with the administration of the 


Irrigation Act and collection of hydrometric data on streams and canals. The 
following is a summary of work in each district:— 
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Very little irrigation was practiced, although water could have been applied 
to great advantage during the month of May when precipitation was very low, 
and in many localities, insufficient to germinate the seed. After the first week 
of June there was ample rainfall for crop growth in practically all parts of the 
two provinces. Inspection work during the season presented no unusual features 
and requires no special comment. 
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Watermasters.—Six watermaster warrants were again in force this year. 
They covered the six inspection districts adjacent to the international boundary 
in the two provinces, viz: Macleod, Cardston, Lethbridge and Medicine Hat 
districts in Alberta; Boundary and south Saskatchewan districts in Saskatche- 
wan. 


Domestic Water Supplies—Ready access to a convenient water-supply 
for domestic and stock-watering purposes is essential to the farmer and rancher. 
To those resident in districts where perennial streams exist this does not present 
any problem, but in areas where stream-flow is periodic the settler is faced 
with the necessity of conserving a water-supply to carry him over the non-flow 
periods. There are many artificially created domestic water-supplies in the 
semi-arid regions of southern Alberta and southern Saskatchewan and in portions 
of the Peace River district. 

A common method followed in the construction of domestic reservoirs is to 
throw an earthen embankment across a suitable draw, coulée or other water- 
course and excavate a spillway ditch around it to take care of surplus water. 
A dugout in the channel of the watercourse is another means used to create 
domestic storage. Both methods are effective and, other than the labour of the 
settler, require no outlay—an important consideration in a new country. 

Many artificial water supplies have been legalized but there are known to 
be a large number which are as yet unauthorized. With increased settlement 
water-supply conditions are necessarily becoming more acute and the advisa- 
bility of legalizing these unauthorized dlomestic supplies is growing more and 
more important from the owners’ standpoint as well as from that of the 
Department. This is pointed out by our inspecting engineers when opportunity 
occurs and their experience and assistance is placed at the disposal of the 
‘settlers in designing and improving water supplies and in submitting applica- 
tions. 


. Municipar WaTER CONSUMPTION Data 
These data have been collected for a number of years and the records 
compiled therefrom are submitted in the tables appended. ‘he Department 
is indebted to the various towns and cities for their co-operation in iurnishing 
the monthly records. 
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Crrigs AND TOWNS IN THE PROVINCE OF ALBERTA 


Record of Daily Water Consumption in Imperial Gallons for the Year 1928 


Athabaska —Population 450 Bassano —Population 1,000 
Per Per Per Per Per Per Per Per 
Daily Head | Head | Head | Head Daily Head | Head | Head | Head 
Month Average | for do- | for in- for for Unac- | Average | for do- | for in- for for Unac- 
for mestic | dustrial] other all counted for mestic | dustrial| other all counted 
the pur- pur- pur- pur- for the pur- pur- pur- pur- for 
month poses | poses | poses | poses month poses | poses | poses | poses 
January.... 7, 032 15::Gise- soa eee ee. WAN cane ss LOO, 8DO |e eect ell Aete ckoetellic cute wee 16941 eee 
February... 7,414 1625 lee? ee ere ee 16 20\e ace 160° 86215.) ese cl hcrtameet: | se eres 16029) 2.5 esac 
March 2220.44 ¢ 25h <5 titel: Se corner eee) eee, Sa Se NOSED. he Soe 126; 402) Vee ss ale beNe Rell See eee 126°5\e nee 
Aprile ee oars | ae Ue ae ec eee case [oem ere eters all Nees. goer ocean 175 333s. neh apa Ne cora aie abo 17D 23s eee 
May ase INOERCCORCSHEa IE Nie BIeMe ee hci sree 200,000 Seek Aetaltoe ocateie lt lees ee 200.0 see 
ATT spre aearees| aWacrckyscreal Nt Dn oti ies ais. cc ber pene a cis Rn Pas poles Ai DR a 2 18:7; SOO|: ae aeerecle ee reels eoecrentes 187-5|0 2 bea 
July: BAZ eA aie ie ll ea te Groans holies epee LGB j;484 (5 sete as sees. SERA 1652 5\9, camer 
AUIEUSE See elec elena endl Rr more N nce ters cet ood Reece Rte polls > ome omens 109,839 rote ah tech cetepaberors olor ot tae 199-Sieerosee 
September.. 5,250 IBLE Ge AOE lomencree an 7 el, are ZUG, Bao Cre mates ce mates mehr DAR OB NN Be he de 
October. ... 4,621 LOS emacs Saws LO SeH Reyes QOL R45 ay RE RR La |e. ee rly gear. 201-5 lesa 
November.. 4,900 NO sO peo cucacit ls: Sccrce C68) bas se 8 ET OLB T | cess cerate ve Wecetesteeege ail one ees WAU Nae Wate Le 
December. . 4,935 RSC] A Se ni MR Sl ac 17-042 Oe LUONASA ARR, Sete enka berth eee EB Olsen 
Average for ; 
the year.. *5, 692 AN a a a 12:6| totee ers UAW Ed CHER IS Sey tata Ky ceias soe 17S hepye eee 
Edmonton—Population 65,000 Lethbridge —Population 12,000 
January....| 6,379,677 56-9 24-5 16-7 3 Wea eh 1,276,903 69,7 SOOKE A Aa me 106°4\2 eee 
February...| 6,364, 138 56-8 24-5 16-6 Os Oars. pen 1, 268, 655 68-6 31 Tene. 105: 7\- se eee 
March...... 6, 246, 774 55-8 24-0 16-3 Ss NS te Bene 1, 283 , 258 67-7 39-2 0-1 10é- 0 eee 
April cee 6,217,667 55-5 23-9 16-3 Obi see ela. 1,315,400 69-6 39-9 0-1 109726). S20 ees 
Mavic nasa 6, 700,323 53-8 25-8 17-5 Weil. 3 oon 1,791,424 105-4 40-0 3°9 1493) ee 
bi cc acene 6, 583, 000 58-7 25-4 17-2 LOIS | eee 1,540,500 84-7 42-5 1-2 12844 |e 
July see 7,092,903 63-3 27-3 18-5 109 eee eee 1,572,290 83-7 46-4 0-9 131: 0\e eee 
August..... 6, 836, 774 61-0 26-3 17-9 UD OPAS bas bide 1,828,181 99-5 48-3 4-5 102))3| ie eee 
September..| 6,604,333 58-9 25-4 17-3 LOL Ghar. 1,526, 167 82-0 43-9 1-3 127-2| eee oe 
October....} 6,595,161 58-9 25-4 17-2 LOU=S5 | eee 1,486, 677 82-0 41-7 0-2 123): Of eae ee 
November..| 6,927,667 61-8 26-7 18-1 LOG: 6] eee 1,497, 700 77-7 t Wire We cea eae S 124-8). eee eer 
December..| 6,789,355 60-6 26-1 17-8 104: 5 | (Reece: 1,405,774 72-8 AACS} Neen: GY FOTN) es 
Average for 
the year..| 6,611,481 59-0 25-4 17-3 LOT ei/\|eaeeeae 1,482,747 80-3 42-3 t- Olp 91236 |nae eee 
Medicine Hat—Population 10,000 Redcliff—Population 1,100 
ENE 65 AP OR Meo con oles some anlmee aaa ae 228 3 ee 136,578 ole ccc | ae ee ee 1242 Ae 
HebruaryeriecdecOn002 | eee ta alae REET AN te 3 29S LO LT oe aetccce \ le cease lereaeereeas 1105. ee 
Mar chasse DAL Sa SOS eae tera | x fee oteve cili.ecceeeeee 218529 eee 152, OL Gees ali 5c ollie Pees 138.61 eee 
, IA Dri laereee OE SOMOS Ce WE ces ceed lope UDINE « Soba TST ASS) Sete oie lerepe ernie eee te 137-75 eee 
NGS vie eee lino mOD OOO fees seer tts eyap Slee eons CYDIA ee a aie Os 4 LiL ele Re | 2 cee 228°). eee 
Jes eee DUS oa leer alte weetacs oie eee one SHAM eau ae PPA iol O15 )0} |e annie i eraraiy cise er us.csedeacs & 20129) see 
JULY: eee. DONS. Cll Ramer nollie aoc tel dean Sener: 32934 | eee 239), OGG ese tecell Ae nee csp ie eeseeees QS tec ae { 
AUgusth oes SPOS Oe oO ee eres toe icsancltst coerce BE MOB os eno ee 2U4e SOCHHIE oe oe ch cee cello a eee 1857) eee 
Deptemberssimores Lom OMe weminselign sae uclisea ec uei AT os ooo. LBS OOD ica Neysre terest rca he eee 139::1'\ oe \ 
Octobersy chaos O09 te 4eleee eee ces oe Se Sarees ZOO 8a L738 06| Bete eget ie cic eee 16982 eee 
Novemberse2ncls O00 peeeeteligen measles cece PR GVO eons c 1435 750 eee neuer teas eee. pene ue BS 13.057) geen 
DecempbereeenOoon Oo lien here er alae PAIK or pans 127 BOO anata lee ere | serene 115° 9 eae ‘ 
Average for 
the vear hee OG. f idler meee tas isecrete as ccil'ces iauntes DRS Sees e be 45) Patel isin coe eit eo kcono « 157-0|: eee 


Average for 6 months. 
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Record of Average Daily Water Consumption in Imperial Gallons for Years 
1915-1928 (Inclusive) 


Per Per Per Head|Per Head} Unac- Per Per Per Head|Per Head} Unac- 
Head I Head other all counted Head Head other all counted 
ne for | Domestic} Industrial) purposes } purposes for Domestic! Industrial) purposes | purposes for 
Edmonton Lethbridge 
1G) Se ee 46-0 31-0 3-0 SOs OP leew okre ce 81-4 32-2 1-5 ita yon AY ee, ee 
(Ri Tee ere 52-5 20-7 Ded Viet | Tal Re Se 116-0 41-3 0-7 P58: Oke: icra 
LOL Tnwrendere trees 56-3 25-0 9-7 Ok ee eee es 95-0 Soe (ines arene: BRS UICA Del ecetee toyeat cna iyi 
1918... 58-0 26-2 10-1 Ley alee aeons 102-2 44-7 3-0 149 OMe an cece 
ANH RY Yeates Pie 56-7 24-6 9-7 Oe Hira rachis Bas eee 78-1 269) ere. iets LOTOek ene ete eras 
1020.00 ya 54-7 23-4 16-2 The eae, Sl 91-8 35-1 Gesh |) 190-4 | omaleeeae 
1921.5. 8a! 54-6 23-4 16-8 rs 94-2 27-8 1-4 193-49, eee 
1023... eee 62-2 24-9 24-1 "Tl eee ee 110-8 Clee oe 145-44 We Se hes 
yp ee a 53-5 22-4 13-5 BOT rant. 96-0 35-4 0-7 199-1) eo, 
OUT REE | Ped 55-0 23-7 15-7 Ue Meek 88-8 36-8 0-4 127-00. ee 
1925. 54-1 23-3 15-8 Stop) all ee! aoa ae 74-7 35-0 0-8 LUO: 51s sate meee 
1926. 54-0 23-2 15-8 OSS OMe liaise ee syce 76°6 36°8 1-5 ga A ie (ee 
1927.. 55-1 23-8 16-1 OD Ohar il gece = eevee 71-0 36-2 0-6 107-87. |S ee 
bo eC Peas 59-0 25-4 17-3 YO eg! a ee Bee 80-3 42-3 1-0 123260 |e aeeeeete 
oo 
Bassano Carmangay 
NE, cae 6-5 GO g2ieilaae ey aeee COS lis eee As Ol een pete ote 2-0 ASSO Sis. eneeaetete 
ECT een reper ee Ue eters Sle Ley eR Awe eisnsiis.« « evacarale ee 6 eke SACL Ma a MIL at Te ee Oo Orel dee cones 
19 bic eerason 17-9 154-3 95-4 DR EStEY IM ek a Oil SOAR eS ae loo AON We ee eek 
LOTS Sarees Oman ta yt | varsrcreersahe «| ardata Sates i ti=() en eee eres BA toe ale acer acne ieecmene 1:0 SOP eI tae cme 
if} 1. een wey cee de st tee rare athrll Webs a Stheecve.re Peulline ofele'ves sectiayets LOA lanes sates BPAQHY Alero oder 1-2 SEHK a) Re a se 
TOD (es re Sie re eon Hicaster trate: ws aiferciatege pr, aneet 58 Oe leearvea steve PAS Pe ee 3°4T S023). ‘lave: seen 
10D en ee CEN R 8 ote ed be TEAS TR pts Ee cel | nen See Eg OR Seema Toe 8) Gira | Sh ges en (Re os i A 
i Dee ore eRe eee chess aes. se 2 (tho cvaiere omreore TEASE TS ewe! 2 JIN ae een aa WA ee MO (OS me | ee A ne eee tee 
OZ SMe eee Pn cool etbe oysters allAcente. ova, ovate SOP ST eh anaeiiats No Records 
Ae erage teec PORTH. cel! o SANS oe were | gRa arate: sca eee eA on FLEW eae tO. «| cick heen eee IR Pe ee ai ured a Rn ere ca eee eats 
LOS DEM CRP S creek lianas co Nets seeteen sie Teas (ON wl ey eet ae men RAM aoa cucu ctieyt > Ul. ated comse'staisctes| eM vancte. <fe1 alcuoh ltt eateries 2 AEH lace pa cone, eecee 
OD GRR Teer ere fom ee hs at aes rece Neautene ania tc Lega eM eee a cen ae Le ee Totes eects: Wl vas cre me eareve tel ete pe tands « cftalltete eee Pe eUsiet o*] toe ve toate Feats 
TO RAE ho dl Nai 2 Pe CR I 0 a Nesey UES Ace man ee oteg rem eA ies coke oman MAT, 3 & bic caveresome tlic euSheMe © Gavises ol Weare We axed o}| Os pa emeuerete 
URE BADe es eee i, Aiea aan ec ee iU7AGVARY Alle x Ace da ol acatege die ue Gl eine Rene aie LAE Se enn ae es Sat et A bck: 
Medicine Hat Redeliff 
1995 %. eee 181-0 28-0 15-0 DOA NEN Sd ease es 31-1 Ges). Pewee aon. a. SO. en eercetes 
TOM Meee pact oe te cena lhc Rc eA Gl ers SN eRPCEEN| ance ce rie, re Disaster deren e. 36-8 22-1 1-0 ESL Sl ieee Si 
TN enurscrctnch lacie Cuca OR RAR HER crcreMe pee sel eae eure ace PWS) “wlie we eieraeiee 42-5 SRS Pe eed ots C28 a |ce aes 
11 a oaks eae aaa | de ree ale oe ee ee PAG eth) 2 Cee eee 8 61-4 DOs ees rapt mee S829 lees naaeyes 
i191 :0) epee ictal Sere een (oe er Pay LU all hoes oie eee 79-1 1 Oey fe ral ke aiehens iow bio QO Bis5 le neise cna 
TROPAY, pes) toh cl Me 8, Sari ae nF PMU ea UR. Weeigeaek, ee 67-9 Meee Blo mene ok SLO eer gees 
TODD Sh Pac co scsi lege pare POE [is EAC oes Rl [ee Ph beta), Ih Cesare are 65-7 9-6 0-5 Tbs Sia lone eee 
[G2 DN ee et Rae Mic ata Aouall ate Stccicnn ane Od wee rena warts 97-9 TDi p bil ghee Ne teaaas LODO tjce stearnete 
LD MO re et eer, alia cr ohetawer ae. < i loc Ries o cade ALO eae ee croiesere ek 82-9 Bical. ese eee OLS ORS oe eae 
TOD Seana rN tty Nc ters «(a hebeetieir de: ofan Makels aeons DPA A © lee Saetaeit eee 136°6 boar: Sake gel ca reas Wes | TADSO lie os. Gace 
LOD Smear Re MRT ees cataract eWae diae cae ke CHSGAGRY, © iit. 2 Reena <-Select te ek JMR eer ae a Dat Pec [4304.9 Wate. cence 
LOD Ge OMT SEI re ets hones) | Sicitte Merah ree eters shel w le Als DART IOT ow NIC, 3, OE esi eee ae hee Ie Rote penne I ac ern cae ic LAGE 2's ide eee 
OD Rete PEE Ua ec coosl| aida ote tase. ccs. io tts es aeinctoty DG ilis Owe ade eee eo en est crsce eeeN aoait cistataes oes pai Mera me cuaadae LoL s408 tee eee 
OD Serene sree oT NCE ea te, ce Oe Ot REN ROME es one SeERT. cre tree yell baie oevteneew ="| Soo eee atau RSAC We oho tS cy: 
Athabaska 
FE a eee Pres te, vente ciodede so Seswiedgbow ars © Mayers AAC em alters aCe A heceeaeners toe) ote PACS "9 ey eee eee 
FES) ee ee aE AP ee Pele ene Sisk arto erel6. Sivsitele lane sr sv nye ee oe TO Ore MRR sre eaossns |eecrs, niches Ale 109) 8 ete ectere 
OTN are aa Oe NE go whet ath ewavanraRneae steiner crwiawenfy raceursyten ox cairants DIAS (asada eaten aor lc etme licorice one 24 SOURS. ooteeee 
FF): ea ee Rr PIR ee Sy PN la acs Deyn cnn aarekeares HRD ae a eSNG Wolken DiiOr ele kde, eee 
Gi eee © aan Me ee erates RIN FOR OPPO MRE PET Soc ls, «oe allege ss slarglave wee. DA RUAN. «09 6p Sama | ae ee 26-1 
LD) ene Sen rer ee ee ck a aelisoe ease ees AA ee Pee eel eee is 4473) |. se aperers 
HORE a es a Mee hg & Wiser 8 fect CrchiaS en Gact een Ie eaE OR ORE: CRMRRID nC ra: Arta FD SM ee ey nl erestow aetcnee 33d: hg ame eee 
FG) a a Cesena crabai ste aye eats Sisieceelebtis ei) - sicut.o. a #osnd liar eve gg rim Siebedh a ae ol cue cuaiet| ein) cai eas 
Fh eaten an NY ee PPB OM) te 5 Py NE OR ee i Sa gl, tate cua the nisic teres « # [hale @ dicils Sreia, oss a aleve mpi sii gi ie eerie || ices oe 
1G) ene AP eee tiene Rt Aire fies wtaiges TESA Va es SSR (oy ah. eet 18-0 di soee ee 
[2 eet mm ere rece Gy A Be or OE eee Aap foes ioteliskoralias paises. s NENT | ee eaten < 2c the eaten cteetaais 19:1 Pitnes ae 
Ey 6s een Ee IY See a TEN BEd. 1s Syenehs Rocetinpalans bua oneal ys! oMaSe sis ve TAHT ell (esto en Pee Cc cho ries Tb) 4 ens Arh 
HOW on en Ak waa Males eA Oo Se ren Oren erred TO ee ee ee ees vere T1s2: Pilger 
LO) Seen me em OSM PR Ay 5A, aaa toons oat etete cease bits ok ah> + ena) Sey ean TOS G [eee teen anata erevenet 12:6: Flees aa 


*4 months. 
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CITIES AND TOWNS IN THE PROVINCE OF SASKATCHEWAN 


Record of Daily Water Consumption in Imperial Gallons for the Year 1928 


Estevan— Population 2,500 


Moose Jaw—Population 21,000 


Per Per Per Per Per Per Per Per 
Daily Head | Head | Head | Head Daily Head | Head | Head | Head 
Month Average | for do- } for in- for for Unac- | Average | for do- | for in- for for Unac- 
for mestic | dustrial] other all | counted for mestic | dustrial] other all | counted 
the pur- pur- .| pur- pur- for the pur- pur pur- pur- for 
month | poses | poses | poses | poses month | poses | poses | poses | poses 
JANUAR Vs ake | cease tothe ani eee | ee wie ele att Me ecatte tterorell ate vere 1,091,710 36-0 16-0\F. ae 52° O ler vettioe 
BOS oyaitevmigeba le fo a Peel lo tone cent lontig 2e'o Sia ait ora otal (am eco eee pnerien c 1,021, 828 33-2 US) |e es ic AS eT. cise okt 
Marly 222 e leash acustsliote aie cnet seats eee ete tetera l(c vlaseie ee oiltece keener 1,072,000 34-4 LO Olle tear BL Obs aes 
April esata. |. Vianthees set eee lGCeree ral ce eanen las ces aa sacra 1,099, 167 35-8 10-5 lene D203 |e eee 
MY ee Ae ale [Sh eee sale retire. otek | Seen liso terecetaredall ons ateaePolss | |Stanote tare 1, 254, 129 42-5 IW (CPA end 3 59° Tice oceate 
JUNCt eae e No Records 1, 210, 833 36-4 Pa ie | Ai pi Die laa aeattee 
LOI hihe RAR Rte raeeal lo fo cere alieeh cot an Feat WP VSEA 1A OA be RMR SEY ARS V2 1, 487, 032 43-9 D4 Ole nae OS: 4) ee cc 
AUpUst 5c See bea eIceR iene terme ile cette > cota aillreama ane 1,642,774 55-1 23 Tle ere 1332. 2 aan 
September’. |/seecctecencealererteeteteveilieracemreie nt (o cre rete te | cosoce spaiil a eratacare ees 1,334, 267 43-4 2 Lier 63-Dilcraanser 
WELODST oes es bl ee ee Ral Sacre salle -accophe mel cere 1,314, 258 42-8 19 >Siicgecte ee 62): Oheayeeteree 
Bao higeveoll o\c1 ae rans oad Gl Baiond Sas ose cera | Ae See aera ec ertor dail lenrinyca Aoi 1,326, 100 42-7 DOAN ree es ae 6321). neeee 
b DYeYeres oll oye) ated me ean esse al Aga E werel ae ecia Sal Mae eal | eka noeta | |B GG be a. 1,303, 871 43-7 1S sda ener 62L eee 
Average for 
the year.. * 0S QUO er rat Na] eonth sae eise[s Sapa idenes DAs Oleieseeee 1, 258, 997 40-8 19 ':1'|) tap Sener 59:9) essa 
Weyburn—Population 4,000 4 Prince Albert—Population 8,000 
January.... 251,380 628 be tents al jactesean O22 Sicmeceeee 534, 487 30-8 Died aeleee wee 66-8 8-3 
February 248-748 SPARP AIL Reet ARMs ds ose O20 Diora rae 545,976 29-0 30-2 0-1 68-2 8-9 
March...... 237, 756 DOA] Sreterceiererail aust eteeeieee O94 eee ae 569, 265 27-7 26-9 2-0 71-1 14-5 
April®ernce 210,359 SDAA hapreets renal tense ane Oe LPAGD| awdectioe 627,523 28-1 31-5 1:3 78-4 17-5 
May. 257,308 GE NG He Ae IOls ca DC G4 eS aee oe 663 , 874 30-3 30:5 0-6 83-0 21-6 
June. 274,104 GSI GE Se cee th Saeenscae O85 |b tacnniete 655, 233 34-0 29-5 2-8 81-9 16°3 
ARUN shin. oo coe 288,710 CAS QE Siete tat enone Tac dleaeaeaee 705, 394 31-1 34-4 2:6 88-2 20-1 
AUSUS Geis 272,497 Cafe iEal Hl a ree IG ae nae 68" Ure 667, 452 32-9 28-6 2:0 83-4 19-9 
September.. 281,475 PAV IL ees artes eels Sesh eae PAD RCA scien 605,333 29-8 35-1) 2-3 13-7 7:9 
October.... 277,744 OD Be oc everasel| shearers O94 see as 596,919 29-9 31-0 0:7 - 74:6 13-0 
November.. 258, 269 G4sGiE os erceellte cree ere O426ee ars 584, 950 32-3 31-4 1:3 73:1 8-1 
December.. 261, 164 GOPBIE atc eyecare GOe3| ere ae 552,323 31-1 28-9 0:7 69-0 8-3 
Average for 
the year.. 259, 960 65209. geal: ateomes 6bs0 keer 609, 061 30-6 30-5 1-3 76-1 13-7 
North Battleford—Population 5,100 Kamsack—Population +380 
January.... 145, 426 13-8 0-9 4-3 28-5 9-5} 163,206 26-4) 255-9 2-6] 429-5) 144-6 
February 115, 490 13-6 0-8 0-1 22-6 8-1} 147,383 26-8] 218-0 1-6| 387-8} 141-4 
March...... 119,390 16-2 0-4 1-2 23°4 5:6 131, 232 25-0 167-2 4-0 345-4 149-2 
Aprilosense 156,777 10-4 0-6 4-6 30-7 15-1} 117,070 24-3) 149-7 6:7} 308-1] 127-4 
Mayas fie 251,313 10-5 1-8 5:7 49-2 31-2 120, 106 36-2 183-4 0-1 316-1 96-4 
VUNG saw eas 246, 670 13-8 1-0 1-7 48-4 31-9 109, 600 37:4 138-4 2:8 288-4 109-8 
ANDY. Aeon 257, 500 12:3 1-0 2:4 50-5 34-8 113, 939 46-9 140-8 4-9 299-9 107-3 
August..... 295, 942 14-7 1-6 1-1 58-0 40-6 90, 242 52-9 115-7 4-2 237-5 64-7 
September.. 298, 503 15-7 1:6 2-8 58-5 88-5 132,253 49-9 195-1 4-] 348-0 98-9 
October.... 289, 835 13-6 0-8 2:3 56-8 40-1 154, 003 43-1 254-0 1-0 405-3 107-2 
Novembertr.. 298,943 16-4 1-7 4-4 58-6 36-1 146, 580 32°5 259-1 0-2 385-7 93-9 
December..| 246,671 10-8 2-0 4-7 48-4 30-9} 110,061 27-3) 173-4 0-5} 289-6 88-4 
Average for 
the year..| 226,872 13-5 1-2 2-9 44-5 26:9] 127,973 35:7} 187-6 2-7} 336-8} 110-8 
Regina—Population 50,000 Saskatoon—Population 31,200 
t 
January....| 2,947,094 53-9 3-7 1:3 68 Ol se ware 2,355, 484 
February 2,890, 983 52-9 3:5 1-4 i hoillomont So om 2,309, 655 31-9 20-3 0-9 75-0 21-9 
March,..... 2,867,013 52-9 3°2 1-2 EY (CEiiitie Gao eee 2,349,355 
Aprile 2,876,897 50:8 5:7 1-0 Vso aac actor 2,372,000 
May. 3,091,177 56-0 2 aia fanen O| (SR Rey b eeidie ae: 2,922,258 31-9 20-1 4-4 87-2 30°8 
UNG =. cee 2,968, 553 54-0 4-2 1-2 B94 es diss 2, 863, 333 i 
UV ears 3,127,035 55°3 o=4 1-5 G2) eee 3,079, 032 Z 
August.....] 3,463,048 59-9 7:9 1-5 i atlea yoo 3,028,710 31-2 24-2 6-1 96-8 35:3 9 
September..| 3,267,170 59°6 4-7 1-0 GS coer 2,950, 000 os 
October....| 3,215,874 58-6 4-6 1-1 64: 3i\eaks acre 4 2,858, 065 
November..| 3,147,717 56-5 5:2 1-2 62:9 eroeigte ste 2,745,000 37-1 24-9 1-2 87-1 23-9 ’ 
December. .| 3,094,412 55:5 4-5 1-¢ Clic Ole ees 2,545, 484 | ; 
Average for 
the year..| 3,079,748 55-5 4-8 1-3 GGG are z 2,698, 198 33-0 22-4 3:1 86-5 28-0 
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Record of Daily Water Consumption in Imperial Gallons for the Year 1928 


—Continued 
Kindersley—Population 1,000 
Per Per Per Per 
Month Daily Head | Head |} Head | Head 
Average | for do- | for in- for for Unac- 
for mestic | dustrial] other all counted 
the pur- pur- pur- pur- for 


month poses | poses | poses | poses 
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*Hstimated daily consumption as furnished. by Town. Daily records for 1928 not available. 

+Only 76 consumers, or approximately 380 persons, supplied. This figure is used in computations, although total 
population is about 2,100. 

tIncludes Town of Sutherland. 

**Histimate of daily average for the year furnished by the town. No daily records. 


Record of Average Daily Water Consumption in Imperial Gallons, Years 
1915-1928 (Inclusive) 


Per Per Per Head|Per Head} Unac- 
Head Head other all counted 
Average for Year Domestic} Industrial] purposes | purposes for 
Estevan 
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Record of Average Daily Water Consumption in Imperial Gallons for Years 
1915-1928 (inclusive) 


Per Per Per Head|Per Head| Unac- Per Per Per Head|Per Head} Unac- 

Head Head other all counted Head Head other all counted 
Average for | Domestic] Industrial] purposes | purposes for Domestic} Industrial] purposes | purposes for 

Year = — 
Regina Saskatoon 
TOTS Aber e 55-0 7:5 0-1 PA MUIR win akan 21-6 13-9 2-2 45-6 | 7°9 
IGT) cokers 66-1 8 ghecocee roa (Oe OMe teed eee 21-0 15-4 1-9 52-6 14-3 
tI Wy ae a PORE 59-2 12-6 0-3 7 Te RM OR eS 24-4 15-6 5:8 66-4 | 20°6 
LOLS occe eee 56:9 11-1 0-1 681) ieeeeoeeee 27-1 17-2 2°4 63-1 16-4 
LODO veer cs os 42-8 S20 | fasten. cowed OL aoe ae erect 28-0 16:3 1:9 64-1 17-9 
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1927aaasteet ee 71-3 6-5 1-8 VATE tell Aims oh Ac 28-2 19-2 2-5 76°3 26-4 
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Kamsack Prince Albert 
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*10 months. 
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GENERAL River ConrTrROL 


Due to chinooks in January and extremely warm weather in March a great 
deal of the run-off from the prairie snows occurred during those two months and, 
as April and May were months of low precipitation, very little trouble was 
experienced from floods or unusually high water during the period of run-off 
from the mountain snows in 1928. Consequently few complaints regarding 
flooding reached the Department for investigation. 


South Saskatchewan River—Information reached the Calgary office on 
March 31 of unusual flood conditions on the South Saskatchewan river at Pike 
lake, some 15 miles south of Saskatoon. It was thought advisable to have an 
engineer from the Department proceed to the scene of the trouble to investigate 
conditions and causes of the flood. It was found that the flood was due to ice- 
jams caused by the early break-up of the ice in the upper tributaries of the 
river. This ice was carried to the lower reach of the river before the ice cover 
had broken out in that section and jamming behind this ice cover caused back- 
water which flooded over the low-lying lands in the Pike Lake district. As the 
lower portion of the river broke out rapidly the situation was relieved in two 
or three days without any great damage having been done. 


Highwood River—A stretch of some 4 miles of the Highwood river through 
range 29 in the vicinity of the town of High River periodically overflows its 
banks, some of this flow returning to the river through Baker creek which 
parallels the river at this section and a portion finding its way to the Little 
Bow river which has its source practically on the bank of the Highwood river 
in the above range. Successive floods in the Highwood river have gradually 
cut away the banks each year and have increased the danger of the river 
changing its course to the Little Bow valley and thus injuriously affecting 
water-rights granted from the Bow river, of which the Highwood river is an 
important tributary. Excessive bank erosion has also threatened a consider- 
able portion of the town of High River. 

In the year 1917 a very bad break occurred in the river bank in the south- 
east quarter of section 32, township 18, range 29, and suitable works were 
designed and built by this Department which successfully withstood floods 
until 1923 when an unprecedented period of high water partially washed them 
out. The works were immediately repaired by this department in co-operation 
with the Provincial Department of Public Works. Since that time other works 
have been constructed by the town of High River assisted by the Dominion 
and Provincial Public Works Department. During the year 1927-28 the river 
cut into its banks at two points, one near the power house in the town of High 
River and the other some 3 miles above the town in section 33, township 18, 
range 29. There is not much danger of the Highwood river cutting through 
to the Little Bow valley at the lower point but investigation showed that the 
danger was grave at the upper point and that a flood of a few days’ duration 
would cut a channel to Baker creek when it would only be a matter of time 
until a channel was cut to the Little Bow river. This Department in co- 
operation with the Dominion and Provincial Departments of Public Works 
made investigation and surveys of the threatened points during the years 1927 
and 1928 and joint action was taken to construct protection works. These 
works were completed during the autumn of 1928. 


East and West Prairie Rivers—Periodic flooding of lands adjacent to the 
East and West Prairie rivers occurs in the vicinity of High Prairie, Alberta. 
An investigation of conditions was made by the Reclamation Service in 1919 
with a view to determining the best means of relieving the situation and 
reclaiming flooded areas. The survey was carried out under adverse weather 
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conditions. A full report dealing with the cause of the flooding was submitted 
to the Department with plans for the necessary remedial works. The cost of 
the works was found to be excessive and the proposed reclamation was not 
proceeded with. As the flooding is caused by the yearly formation of driftwood 
jams which remain in the river bed and silt up after the flood waters pass, the 
conditions grow more aggravated each season. A request was made to the 
Department during 1928 on behalf of the settlers in the district affected for a 
further investigation to determine if some measure of flood control could not 
be instituted. A survey was carried out by officers of this service and a report 
submitted with recommendations which have been held for further consider- 
ation and investigation. | 
Masor IRRIGATION PROJECTS 


THE CANADIAN PACIFIC RAILWAY COMPANY 


Western Section.—This project diverts water from the Bow river in section 
13, township 24, range 1, west of the 5th meridian, just east of the city of 
Calgary, and has been in operation for 21 years. At the close of the year 1928 
there were 209,039 acres held under water agreement as compared with 202,096 
in 1927, an increase of 6,943 acres. The number of water users was 498 as 
compared with 352 in 1927. 

Water was turned into the system on May 9 and the headgates closed on 
September 29. During the past season’s operations 80,700 acre-feet of water 
were diverted from the Bow river. The highest daily discharge recorded was 
789 on July 19 and the average daily flow for the month of maximum demand 
was 448 cubic feet per second during May. 


During the past season 3,890 acres were irrigated, a slight increase over 
1927. The total cropped area was 231,550 acres producing $4,974,000 based on ~ 


average values in the irrigation districts, or representing a per-acre return of 
$21.50. Of the total cropped area 173,700 acres were in wheat which produced 
4,143,480 bushels or at the rate of 24-1 bushels per acre. Other crops on this 
project included oats 30,270 acres, barley 9,775 acres, hay crops 11,020 acres. 

The early part of the season was dry and windy and the rainfall during 
the month of May was below average but soil moisture conditions were adequate 
for germination. More favourable conditions developed during June when a 
rainfall of 6-33 inches was recetved. July was also a very favourable month 
for crop growth and with a rainfall of 2:94 inches the district showed promise of 
a record yield. Unfortunately an early frost did considerable damage on 


August 28 and on September 8 a heavy frost throughout the project greatly 


reduced the grade of all standing grain. 

The period free from frost covered 110 days from May 10 to August 28 
or 18 days shorter than in 1927. The total precipitation recorded at the 
Canadian Pacific Railway Company’s operating headquarters at Strathmore for 
the year was 17-73 inches. The seasonal precipitation recorded in inches is as 
follows: May, 0-1; June, 6:33; July, 2:94; August, 1-34; September 0-07; or 
equal to 10-78 inches. 

Maintenance work during the year included the following:— 


83 miles of ditches cleaned out by mechanical excavators. 
29 miles of ditches cleaned out by teams. 

263 structures repaired: 

377 structures renewed. 

The estimated total yardage of earth moved during the season was 135,000, 
of which 55,000 was done by “ D.N.R.” excavator, 55,000 by drag line excavators 
and 25,000 by team-work. A considerable portion of the lumber used for 
renewals was creosoted. 


ee a ee ee ee me © ee ea eno a 


Water Power and Reclamation Service 89 


The live stock situation is improving from year to year and many of the 
farmers are building up valuable herds. A few farmers have started to raise 
black and silver foxes and there are at the present time some 230 in the district. 


Eastern Section—This project diverts water from the Bow river at the 
Horseshoe Bend dam on the Blackfoot Indian Reserve in township 21, range 19, 
west of the fourth meridian, and has been in operation for 15 years. At the 
close of the year 1928, 78,588 acres were held under water agreement as com- 
pared with 69,690 acres in 1927. The number of water users was 587 as com- 
pared with 578 in the previous year. 

Water was turned into the system on May 3 and the headgates closed on 
October 5. During the season’s operations 274,500 acre-feet of water were 
diverted from the Bow river. The highest daily discharge recorded was 1,702 
cubic feet per second on June 3 and the average daily flow for the month of 
maximum demand was 1,358 cubic feet per second during June. 

During the past season 45,680 acres were irrigated, an increase over 1927 of 
some 37,760 acres. The total cropped irrigable area was 45,680 acres producing 
crops valued at $864,480 based on the average unit values for southern Alberta 
or representing a per acre return of $18.90. On the irrigated lands the area in 
wheat was 23,090 acres which produced 495,880 bushels or 21-5 bushels per 
acre. Other staple crops included oats 2,961 acres yielding 30-5 bushels per 
acre, barley 1,665 acres yielding 30-3 bushels per acre, alfalfa 11,180 acres 
yielding 1-7 tons per acre. 

The season was not wholly favourable for plant growth. During May 
soil conditions generally were too dry and seed germination was slow and in 
many cases uneven. More favourable conditions prevailed throughout June 
and July when moisture requirements were entirely satisfied by rainfall. During 
August maturity was retarded by cool temperatures and in certain localities crops 
were damaged by frost. The total precipitation recorded for the 12 months at 
the Canadian Pacific Railway Company’s operating headquarters at Brooks was 
12-62 inches, of which 1:50 was received between January 1 and May 31. The 
seasonal precipitation in inches as recorded at the Dominion Experimental 
Station two miles west of Brooks is as follows: April, 0°42; May, 0:09; June, 
4-53; July, 3-62; August, 0-16; September, 0:10; October, 0-48; or equal to a 
total of 9-40 inches. 

The company maintains an efficient organization furnished with all modern 
equipment and appliances necessary for maintaining their works in a satisfactory 
state of repair. During the year the following work has been carried out in 
connection with the maintenance and operation of the project:— 

116 miles of ditches cleaned out by mechanical excavators. 
216 timber structures repaired. 
26 concrete structures repaired. 
143 timber structures renewed. 
63 new structures. 
& new concrete structures. 

The estimated total yardage of earth moved during the season was 694,000 
of which 62,000 cubic yards was done by “D.N.R.” excavators, 557,000 by drag 
line excavators and 75,000 by teams. 

An extensive system of drainage ditches recently built throughout the 
project should greatly improve conditions generally and will provide outlets for 
surplus surface irrigation water. Some 63 miles of drainage ditches have been 
built during the season. 

Lethbridge Section—This project diverts water from the St. Mary river, 
the headworks being located in section 36, township 1, range 25, west of the 
Ath meridian, 6 miles north of the international boundary, and has been in 
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operation for 29 years. At the close of the year 1928, there were 75,555 acres — 
held under water agreement as compared with 72,742 acres in 1927. The 
Magrath and Raymond irrigation districts receive their water supplies through 
the company’s works, the Magrath district for 5,047 and Raymond district 
6,441 acres. The total area now being served through these works is therefore 
87,040 acres. The number of water users was 912 as compared with 349 in 1927. 

Water was turned into the system on May 10 and the headgates closed on 
October 6. During this period 106,000 acre-feet of water were diverted from 
the St. Mary river. The highest daily discharge recorded was 894 on June 4, 
and the average daily flow for the month of maximum demand was 478 cubic 
feet per second during June. The area irrigated was 22,085 acres and the area 
cropped but not irrigated was 39,500, a total cropped area of 61,585 acres. The 
total return from the irrigated land was valued at $633,221, or $28.60 per acre 
and from the area not irrigated $1,038,180 or $26.28 per acre. The major crop 
was wheat which represented 57 per cent of the total cropped area and pro- 
duced an average yield of 31:34 bushels per acre on the irrigated land and 27:4 
on the non-irrigated area. 

The period free from damaging frosts extended from April 22 to September 
8, or equal to 133 days as compared with 140 days in 1927. The total precipi- 
tation recorded at Lethbridge during the year was 18-08 inches and the seasonal 
(May to September) precipitation recorded was 12-64 inches. The average 
monthly precipitation at Lethbridge for the past 27 years is as follows: Janu- 
ary, 0:64; February, 0:69; March, 0:70, April, 0:96; May, 2°48; June, 2-92; 
July, 1-90; August, 1-70; September, 1-76; October, 0:83; November, 0-66; 
December, 0:62. 

The early seeding period was favourable and soil moisture conditions — 
satisfactory, but owing to a period of high winds during May the fields became ~ 
very dry and much grain had to be irrigated. Fall wheat and early-sown 
wheat on summer-fallow lands produced good yields, ripening well ahead of 
the frost. During the first week in June more water was carried in the main 
canal than during any previous period of peak-load. 

Very little work has been done on maintenance during the past season and 
that principally in connection with renewals of major structures. The wooden 
flume across Rolph creek in section 21, township 2, range 24, west of the 4th 
meridian has been dismantled and is being replaced with a creosoted wood- 
stave syphon with concrete portals. This work was commenced in October 
and the contract calls for its completion by March 15, 1929. At the headworks 
on the St. Mary river some repair work was carried out in connection with the 
re-flooring of the sluiceway section. 


TABER [IRRIGATION DISTRICT 


This district receives its water-supply from the St. Mary river through 
the works of the Alberta Railway and Irrigation Company, previously referred 
to in this report as the Canadian Pacific Railway Company’s Lethbridge 
Section. The 1928 operating season was the eighth since construction of the 
system. At the close of the year there were 21,571-3 irrigable acres in the 
district, an increase of 4,631-5 over 1927. The additional area included repre- 
sents 3,008-3 acres of former School lands and 1,653-2 acres of privately owned 
land brought into the district by change of content and a decrease of 30 acres — 
due to revised classifications. 

Water was turned into the system on May 13 and the headgates closed on — 
November 15. During the season 14,546 acre-feet of water were diverted from 
the Chin Coulee Storage reservoir. The highest daily discharge recorded was 
132 cubic feet per second on November 13 and the average daily flow for the © 
month of maximum demand was 44:3 cubic feet per second during June. 


Water Power and Reclamation Service 91 


The area irrigated, by 161 water users was 3,170 :acres, 1,570 during the 
summer months and 1,600 during the fall. The total cropped irrigable area 
was 15,880 acres producing $470,050 based on the unit value used for southern 
Alberta, or representing a per acre return of $29.60. 

The principal crop was wheat which represented 44 per cent of the cropped 
area on irrigable land. The sugar beet area was 2,270 acres, an increase over 
1927 of 640 acres. The average vield was 8:3 tons per acre. The saccharine 
content averaged 17:33 per cent for all projects supplying beets to the factory. 
As this crop averaged the farmer $8.25 per ton, the total revenue to the district 
amounted to $155,067 and the per acre return $68.30. This crop has been a 
very satisfactory one for the district. The farmers have found it profitable 
and their lands have been benefited, the intensive cultural methods necessarily 
followed having very effectively controlled noxious weeds. 

From the secretary-manager’s annual report to the water-users of the 
district, it is noted that considerable expenditures have been made on main- 
tenance account. Eight seasons of continuous operation had so reduced the 
carrying capacity of many of the important distributary canals that it became 
imperative to remedy the condition. Fortunately for the district the Canadian 
Pacific Railway Company had available a “ D.N.R.” excavator at Coaldale 
and this was rented by the month. The machine started operations on July 16 
and worked continuously until October 30, during which period some 18-39 
miles of canal were cleared out. Other minor repairs were made to the timber 
structures throughout the district. 

Construction work to serve lands at the west end of the district, included 
by change of content in January, 1928, was started on June 28. The earth- 
work contract for the lateral ditches was let to a local contractor at a rate of 
23 cents per cubic yard. The enlargement of the first 8-2 miles of the main 
canal was undertaken by the district and a drag line excavator was rented 
from the Canadian Pacific Railway Company for the purpose. This machine 
started to work on June 28 and ceased operations on October 31, a distance of 
some 7:38 miles having been completed. It is estimated that the remaining 
4,200 feet should be finished in from 12 to 14 days. The cost per mile for that 
portion completed has been $546. The canal has been enlarged to an average 
width of 18 feet, silt removed and banks re-sloped. 

About 90 per cent of the earthwork contract for the lateral ditches has 
been completed and it is estimated the balance of the work can be completed 
before water will be required on the land in the spring of 1929. 

Timber construction work was undertaken by day labour hired by the 
district. Eight bank gates on the main canal, 13 highway culverts, 2 farm 
bridges and 50 delivery gates were constructed and a total of 42,978 feet board 
measure of lumber used. 

The original estimate of cost was $25,182 and it is anticipated the work 
will be completed well within this figure. 


CANADA LAND AND [IRRIGATION COMPANY 


This project diverts water from the Bow river in section 31, township 21, 
range 25, west of the 4th meridian, 14 miles southeast of the town of Carse- 
land on the Canadian Pacific Railway. 

The season was a difficult one from an operation and maintenance stand- 
point. A very dry and windy spring caused soil and weeds to drift across the 
country and sections of canal and many bridges and canal structures became 
partially blocked. The flow of water in the canals was thus seriously retarded 
and necessitated the immediate removal of these obstructions. Owing to these 
unfavourable conditions a very poor seed bed resulted and many farmers were 
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forced to irrigate their grain to ensure germination. There was a heavy demand ~ 
for water until the second week in June when the whole district received — 
plenteous rainfall. These favourable conditions prevailed throughout the — 
remainder of June and July and in consequence very little water was used for 
irrigation. 

Water was turned into the system on May 22, 1928, and the headgates on 
the Bow river closed on October 31, 1928. 

Diversions from the Bow river to Lake McGregor reservoir were made 
from April 22 to October 31 and a total of 45,000 acre-feet diverted. Storage 
in this lake was reduced from 85,530 acre-feet as at April 1 to 78,805 acre-feet 
on November 30. Storage in the Little Bow reservoir was increased from 6,080 — 
acre-feet to 13,624 acre-feet for a similar period. The total water delivered 
from the Little Bow reservoir was 31,113 acre-feet, of which 4,093 acre-feet 
were delivered to the New West Irrigation district, 15,016 acre-feet to the 
water users of the company and some 12,004 acre-feet accounted for in water 
delivered for stock-watering and domestic use, canal losses and waste. 

The highest daily discharge recorded was 254 cubic feet per second on 
May 24 and 28 and the average daily flow for the month of maximum demand ~ 
was 162 cubic feet per second during May. 

During the past season 15,680 acres were irrigated. The total cropped area 
on the project was 21,050 acres producing crop values amounting to $408,440 — 
based on a general average unit value for southern Alberta, and represents a 
per-acre return of $19.40. The area in wheat was 16,630 acres which produced 
327,570 bushels, or at the rate of 19-7 bushels per acre. Other staple crops 
grown included—oats 1,530 acres yielding 24-4 bushels per acre, barley 290 © 
acres ylelding 15-3 bushels and alfalfa 1,630 acres yielding 1-6 tons per acre. — 

During the year the company has again carried out a fairly comprehensive ~ 
development program. On division ‘A’ the concrete foundations for flume No. 
1 were partly reconstructed in readiness for a new flume.. On division ‘B’ 
miscellaneous enlargements were made to the main canal to increase its capacity 
to 400 cubic feet per second. A new 14-foot diameter steel flume was also built 
to replace one of 10 foot diameter across an earth slide, greatly increasing canal 
capacity at this point. On the lower section of this division a concrete chute 
was built for a wasteway at the site of.the Mile Wide Valley flume. Five new 
concrete check gates were completed as to foundations and pouring and the 
forms placed in readiness to complete upper parts of these structures in the 
spring of 1929. In the western district 15-83 miles of lateral ditches and 2:61 
miles of drainage ditches were built together with 118 lateral structures. In 
the southern part of the Alberta district surveys were made for the classification 
of lands. Land sales during the calendar year 1928 have been satisfactory, — 
the company having disposed of 7,300 acres. The total irrigable area under 
agreement is 31,736 acres, of which 4,501 is in the New West Irrigation District. 


New West Irrieation District 

The water-supply for this district is obtained from the Bow river through 
the works of the Canada Land and Irrigation Company, the point of diversion 
from the company’s main canal being in the northeast quarter of section 36, — 
township 13, range 17, west of the fourth meridian. The district contains an — 
irrigable area of 4,501 acres and has 24 water users, 

Water was turned into the system on May 19 and the headgates closed on 
October 8. During the season’s operations 3,960 acre-feet were diverted from — 
the Bow river through the company’s system. The highest daily discharge — 
recorded was 56 cubic feet per second on June 5 and the average daily flow for — 
the month of maximum demand was 34-4 cubic feet per second during June. 

The area irrigated was 3,630 acres and the total area under crop was 4,800 
acres producing $81,030, based on the unit values used for southern Alberta, or 
representing a per-acre return of $16.85. 
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The major crop was wheat which represented some 85 per cent of the total 
irrigable area and yielded an average of 18-2 bushels per acre. Other crops 
grown included barley, oats, rye, green feed, alfalfa, and sweet clover. Of the 
96 acres devoted to alfalfa seed production 45 per cent was destroyed by worms 
and of the 35 acres of sweet clover grown for the same purpose all was lost. 

The farmers of this district were somewhat delayed in their spring seeding 
operations due to unsuitable weather. Moisture conditions were favourable at 
the outset but heavy winds which persisted during the first three weeks of May 
seriously depleted the available surface moisture from the spring ploughed land. 
This created a serious situation and compelled most of the farmers to irrigate 
their grain. From June 17 until the end of July generous rains were received, and 
very little water was used for irrigation during the remainder of the season. 
Crop conditions improved in June and July, but unfavourable weather in Septem- 
ber resulted in a low yield. 

The bonded indebtedness at the close of the year was $209,500, the amount 
expended on repairs $340, and the total cost of management $2,237. The 
district is gradually becoming established and is now in a sound financial posi- 
tion. 

The maintenance program consisted of general repairs to structures, the 
installation of farm delivery gates and of farm bridges. Some work was also 
done raising ditch banks, removal! of silt and burning and removing weeds from 
ditches and structures. 

Considerable attention has been given by the operating staff to the eradica- 
tion of noxious weeds on canal banks and on canal right of way. 


LETHBRIDGE NORTHERN IRRIGATION DISTRICT 


The district diverts its water from the Oldman river at a point in the 
Peigan Indian reserve about the centre of township 8, range 27, west of the 4th 
meridian and has been in operation for five years. 

The total classified irrigable area as at the close of 1928 was 102,119-45 
acres, of which 33,440 were irrigated during the past season as compared with 
10,010 in 1927. The number of water-users was 744 as compared with 558 in 
1927. Water was turned into the system on May 3, and the headgates closed 
on October 21. During the period under operation 77,788 acre-feet of water 
were diverted from the Oldman river, representing an average daily flow equal 
to 213 cubic feet per second. The highest daily discharge recorded was 592 
cubic feet per second on June 2, and the average daily flow for the month of 
maximum demand was 366 cubic feet per second during June. Owing to the 
porous nature of the first 24 miles of the main canal, which passes through a 
eravel formation, some 16.288 acre-feet of water returned to the Oldman river 
during the season by seepage. The quantity of water which was actually deliv- 
ered into the system was therefore only 61,500 acre-feet. . 

The total cropped irrigable area was 107,160 acres producing $1,616,140 
based on the unit values used for southern Alberta or representing a per-acre 
return of $15.10. Of the total cropped area 72,806 acres were in wheat which 
produced 949,650 bushels or at the rate of 13 bushels per care. Other crops on 
irrigable land included oats 5,560 acres, barley 2,310 acres, hay crops 8,670 
acres. 

The wet fall of 1927 and the favourable conditions which prevailed until 
the end of April were very encouraging to the farmers and seeding proceeded 
apace with little thought of any preparations for irrigation. The month of 
May, however, proved disappointing as previpitation was much below average, 
only one-tenth of an inch being recorded. In addition strong southwesterly 
winds prevailed and the surface of the land became so dry that germination 
was poor. As a result of these conditions a sudden and urgent demand for 
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water developed towards the end of May. From June 6, until the end of July 
an adequate rainfall occurred, in fact the precipitation at Lethbridge for the 
two months was 10:77 inches, considerably above the average for the past — 
27 years of record. A very promising crop was in prospect at the end of July 
but unfavourable weather later reduced the yield. The decline in the price of 
all grains and fodder greatly reduced the net returns of the farmers to a point 
considerably below that of 1927. Livestock and poultry products, however, 
brought higher prices, tending to compensate for the decreased revenue from 
other sources. 

The total precipitation recorded at the Dominion Government Experi- 
mental Station 2 miles east of Lethbridge was 18-08 inches, of which 12-64 
inches were received between May 1 and September 30. 

During the year the district’s officials have been confronted with a number 
of claims for damages caused by seepage from canals and the rise of ground 
water. These claims have been dealt with and payments made from a reserve 
fund which has been created by the district from the water service charges. 
In many cases permanent settlements have been made. 

The water service rate levied per irrigable acre for the operation of the 
system was $1.25 and in addition to this there was a water-right rate of $3.25, 
making a total annual charge against each acre of land of $4.50. The amount 
expended on repairs and maintenance was $91,190 and the total bonded indebt- 
edness at the close of the year was $5,540,000. 

The control of noxious weeds and the removal of silt and drift from the 
ditches has been the cause of considerable expense to the district. 

Progress in the colonization of the remaining lands in the district has been ~ 
satisfactory, several new settlers having taken up land during the year. 


UNITED IRRIGATION DISTRICT 


This district diverts its water from the Belly river in section 18, township 
3, range 28, west of the 4th meridian. At the close of the year there were 
34,248 acres classified as irrigable as compared with 34,410 in 1927, the reduc- 
tion being due to revised classifications. The number of water-users was 95 as 
compared with 145 in 1927. 3 

Water was turned into the system on May 11, and the headgates closed 
on October 31. During the season’s operations 11,900 acre-feet of water were 
diverted from the Belly river. The highest daily discharge recorded was 91 
cubic feet per second on August 25, and the average daily flow for the month 
of maximum demand was 51 cubie feet per second during August. 

During the past season 2,580 acres were irrigated. The total cropped 
irrigable area was 25,490 acres which produced crop values amounting to 
$408,140, or representing a per-acre return of $16. On the irrigated lands the 
area in wheat was 18,495 acres which produced 416,172 bushels or at the rate 
of 22-5 bushels per acre. 

The early spring was cold and wet but during May high winds caused 
much depletion of soil moisture with the result that demands were made for 
water for irrigation immediately after completion of seeding. During the 
second week in June conditions changed and adequate rainfall until the end of 
July rendered irrigation unnecessary. 

Early frosts did considerable damage to wheat crops throughout the dis- 
trict reducing both yield and grade. Little new settlement has taken place and 
very little new land has been broken during the vear. 

The rate levied per irrigable acre for the operation of the system was 
47 cents and the amount expended on repairs and maintenance was $2,456. 
The total bonded indebtedness at the close of the year was $536,978. 


| 
| 
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The maintenance program included 
8 miles of lateral ditches cleaned out. 
82 timber structures repaired. 
15 concrete structures repaired. 
The estimated total yardage of earth work moved during the season was 
1,000. 
MAGRATH IRRIGATION DISTRICT 


This district obtains its water from the St. Mary river, the supply being 
carried through the works of the Alberta Railway and Irrigation Company to 
the district’s headgates. 

The construction of the system was completed during the summer and the 
official opening took place at Magrath on June 24, 1927, when water was turned 
into the main canal for priming purposes. 

The area now being administered by the district includes 5,047 acres for 
which the new works have been constructed and in addition 1,928 acres of 
water-right lands formerly operated by the Alberta Railway and Irrigation 
Company, making a total of 6,975 acres of irrigable land. During the season 
800 acres were irrigated or 11-4 per cent of the area. 

There are two diversion headworks to serve the lands now included in this 
district, one located on the southwest 4 of section 9, township 5, range 22, west 
of the 4th meridian, and referred to as the Magrath Lateral Headgates, and the 
other in the southwest 4 of section 28, township 4, range 23, west of the 4th 
meridian, and known as the Spring Coulee Headgates. Water was turned into 
the Spring Coulee canal on May 18 and the headgates closed on October 6, a 
total of 2,030 acre-feet being diverted. The maximum daily discharge recorded 
was 23-7 cubic feet per second on May 27. The headgates of the Magrath 
lateral were opened on May 17 and closed on October 6. A total of 2,140 acre- 
feet was diverted and the maximum daily discharge recorded was 30°3 cubic 
feet per second on May 28. 

The bonded indebtedness at the close of the year was $200,000 and the 
total amount expended on construction to date was $80,000. 


RayYMOND IRRIGATION DISTRICT 


This district receives its water supply from the St. Mary river through the 
works of the Alberta Railway and Irrigation Company. The district has an 
agreement with the company whereby 40:0 cubic feet of water per second is 
delivered during the irrigation season of the district’s headgates in the NE. 4 
of section 5, township 6, range 21, west of the 4th meridian. 

The district’s newly constructed works serve 6,441-2 irrigable acres and in 
addition the district operates and supplies service to 8,688-5 irrigable acres, 
under an agreement with the Alberta Railway and Irrigation Company. 

The total irrigable area in the district is, therefore, 15,129-7 irrigable acres. 
The operation and maintenance of the system is in charge of a watermaster 
appointed by the district. 

Prosgect Crop RETURNS 


In order to arrive at a fair comparison of the per-acre returns from the 
various projects it has been considered desirable to establish uniform unit values 
for this purpose. Tables based on such unit values have therefore been pre- 
pared summarizing the crop returns submitted by each of the irrigation districts. 
It should be noted, however, that the data thus supplied include crops grown 
within the district on the total area cultivated, whether actually irrigated during 
the season or farmed as “dry” land. These tables, which appear hereunder, 
afford a very interesting study of the per-acre returns from the various projects. 
It is of particular interest to note that the districts having the highest percentage 
of alfalfa and sugar beets show the highest returns per acre. 
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Ten Pethbritee Nowhere C.P.R. Lethbridge Section 
Crop Values ; a GR. 
Keres Yield Value pene Yield Value 
per acre | per acre per acre | per acre 
$ $ $ 
Forage— 
A al iarreccgeter cnceh eccacc art onciae pene cree eaierae 13 00 4,360 1-600t 20-808 8,049 2-019t 26-247 
New nlfalia 2c an estiaciwec te cet chitenian 13 00 1, 047 0-105t 1-365 178 1-107t 14-391 
Sweet clover isctiecndie cco cee anecereeeie LO: OO | oyeecrortces ce'llverehclese te atatal| exenete orckege tote 35 1-171t 11-710 
Adfalinland timovnyerees seis cumeeniaee D4 DOR ee cekto crete nec acuteote cal iteeinace Pee 1,334 1-779t 24-906 
Green:foed fen a. notes See niet ee eee 12 00 1,912 1-158t 13-485 1,285 1-892t 22-704 
THMOLA VEN Ee tC Ree oes ere 14 OR be vee: i. Dee Batons See Re 1,994 1-079t 15-106 
Grass hayes elas eh ecaedei care ctae eee sores j1 00 1,355 1-263t 13-900 2,338 1:494t 16-434 
Pasture— 
Mixed Brass iF 0 ele socks ahaa Sate terse lei |aretolese olessie LGR SO tu Setcme csc 25-000 OS 0643 <ceon tein 25-000 
SWS CLOVE SCC io ae cae cea tLe sete Merl ts ance ete oes || tice armen ihe |e ce einer || Ps ee 50 15-00* 0-900 
Grains— 
Wihea tht necur aciec saci crete case terres atte 1 00 72,806 13-043b 13-043 85,355 | 27-696 27:696 
Winter wheat. oi cde ea bole tates Seeeeis|k codec ticks) CARO OR RATER ce Re nIE ete etre) nis eb ketene 11) ee ee Oe ee rr 
CUS alee Sa ee Se ene cats suede pees 0 50 5,564 | 22-945b 11-472 3, 763 41-025b 20-512 
Barley ures Sree acle cotter ee thy onus aees 0 56 2,314 12-563b 7-035 1,726 36,017b 20-170 
Ray Syd. SAR ae PNG ee i seh aire See 0 90 377 5-819b 5-237 112 4-277b 3-849 
TEE se, is cistern Rote ER CONES ore te cee 2 00 78 5-333b 10-666 121 16-082b 32-164 
Roots— 
Beetshe c anaccee ene G oer ne oe 8, k2 Diu |is; Mea eeeeasee rer letee eh oes ey arcdttece aed ee ens 838 6-200t 51-150 
POLATOCSAN LO ARet ARE eto bout andes anactieene 18 00 184 1-201t 21-618 938 4-363t 78-534 
Cultivated— 
Corstovetsacg taerere eek eons LA) al Weer ao Ake le ys Ai dl eM ht 57 7°053t 28-212 
DUNMOWENSs aeheees cl orcemerte ne nicks conic tere Be OOM ie Reese | eet ee eet ae eee il 7-000t 21-000 
Gar dengan one Heo roth ew Cites Sade ite 20 00 356 3-000t 60-000 299 4-715t 94-300 
NP OES reeset ee Seta Tey Tere RL Seo SAREE Cinta the QLOOR |. Bo p-aheie cPAeS at eae Oe Pee tre cee 3 21-667b 43 -334 
Other rOOts iw sere eat Cl colicass aca ele 20s OO ip cd 8 heres cleo | atl aes ll eee ere 45 8-355t 167-100 
Miscellanheous., 0.022. 26 cece be se eck cc bbe CERNE ERLE er ee ER ee SUP Beara tre ye ied | rane ence |e 
Potal CroprAres. ate a tesiee atin oe te ee eal eee LOGE GO Meee ee ee 15-076 liste laacnans ae 27-107 
Sumuterstall Guy peewee naee et ee Seen ee ee | eee Pere 1D 6OSh | Neat Petes | os eee. “wed 190825 auited: abe ss See 
Unbrokenplanc Ms setae eesteh een acs, orien ne TaN yea el et eee, | ee ST 15,814 ere ote eee ee 
Tebbee Vetch Seo were ste ete se hh iccie aieo era, | Pe eG U5 O00 TW Ric Seta tae cen QS DS Teal Seid «Sater de nee cc ee 
AROtHIRATAD LO levied yee Sertet tereeaerer ate | once cateenetee TAD 3 Os ees erin. Mee ene eon ee tee OD OLS 52 vem ees see meres 
ts United Irrigation District C.P.R. Western Section 
nit 
Crop values Wve ies Yield Value th eed Yield Value 
per acre | per acre per acre | per acre 
$ $ $ 
Forage— ; 
PACT Ee Pea eter ener. rents raed st trates Ati ara ee are mea tae 13 00} 1,098-0 2-287t 29 73 2,156 1-98t 25 74 
INewrdlialiatess essen ca sean tehoe aasotok oe 13 00 1662 08 Gis a eee es ee ial: 238 0-43t 5-59 | 
SWieeLclov erty nei ack CoC AE ae 10 00 ZOOS OIE: eee dco here se 557 0:98t 9-80 
AilfalfaranditimOotliyaee tease ccc ccm ter TAS OO ee tse celia ln ore sone | Wiioee ee a sm | Sl eceteeetnen cieten| oO abete ene terete | ere rane ee ea 
Green feecdlare ria aoe Rite tee tito. we 12 00 630-0 1-409t 16 91 5, 943 1-07t 12-84 
FEIINGULLY. cece OnE en cae oo toni eee 14 00 489-0 1-634t 22 87 51 1-36t 19-04 
Grass ay Veep ee Ee eniane 1 ates eae 11 00 468-0 1-182t 13 00 4,609 0-93t 10-238 
Pasture— 
Mixedi grass seta cirisiee cite ns cts callin oem e nase OPI ag ots dee 25-00 2 O05 I ses selene. 25-00 
Grains— 
WihGateemmeneee pate ttc. es ore ce 1 00 | 22,268-56) 21-80b 21-80 | 173,699 24-10b 34:10 
Winter-witeatiae (ota perce niche, bid ete flo oeeeehae a 165-0 27-09b D709 Ws Otte eal eee ee a eee 
PH AS ae Ae Ena e Ge On Os a Ee 050] 1,381-0 37-52b 18-76 30, 266 26-10b 13-05 
Bartley; Berean eid. Se tna detisc s!. 0 56 1, 164-0 27-47b 15-38 9,775 22-85b 12-80 
see he 8 A eS ONE aioe at O BO eek pope lictac ees eter creer 408 13-24b 11-92 
BAU) CROP ns St iy adh ba a aye das ee PRE U0 at bee aca AUR AL vs Al en het Ai Pe lc Ae eel x dig. <5 tenal Paid ai ac a 
Roots— 
I Sie) chee tae hitian his beet ink a er 8 25 605 -96 3°696t BOA Qi lor. 5 athe eae ae oh soa aera ul ras ete 
Potatoes Henn oor daae tei ch akddies 18 00 31-8 4-056t 73°01 143 3-91t 70-38 
Cultivated— 
Cornstover eae ee eee ene. e ae A 00 Wik ccccyacerseecel cele a te okt | detec Ate all Ure oer < ella le easy ere et | een 
Suntlowers vs - eee panei eter se ara: BOOP getoiec tS fale werartentite atuccael Mrs esuresny womk Sar ces rene ovo ez] [NS ac re Pee Gi ee ea 
Garden? sagt Ae ee ee ies 20 00 40-5 2-376t ATS 52 bash dae ee | eee Lee 
TP GAS 0c ns ae ee eR eR RE ay tetas chee sa. 2D. Ow ler scic oe tall ov aeeoestomeveuawa ls taict ib cageeee tere PocIameles ogee te coe ene aee CE eee 
Other roots. savas hon tae Pee eee ces 20 OO) [reteavredd ASO Ral Sil Sater crave fat Mids a ties «Meera lena ad neat | ae eh 
Miscellanecus zpasnn terra tee ci eee pss fie deere atta 2" S60 wena eee eee Hailed TOLD oleate ae 20-00 
MotalhGropenmeat we Mee oe cic sais Sah Se a) Ree Salo be 82 eee caer DOOM Lok, OD 0m Reni tin 21-50 
Summer-tall ow: sesh eee een sas til yh cerde teen LU ALS SO" [brett aac le see oe oer TIC 525-0 cere cateee tierce eee 
Unbrokenrland S25 )03 See hee teehee ee ee RE OE ae ea al ee 79 B78. oe eres | eee ee 
Idlejand 2.358 ee ee Sk SHAME E SL Unita tartare ied = COO: lite wee sal Coe ee 
TotaleA Talley leantdapeaee in. itd talc ae cae 54s O21 S82), zheose cata aki ok mprerhe 432.15 Zallidest-Gks coe ili. seroeinaete 
t=tons. b=bushels. *=pounds. 
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C.P.R. Eastern Section 


Canada Land and Irrigation Co. 


Crop Unit : 
values Yield Value Yield Value 
Acres Acres 
per acre | per acre per acre | per acre 
$ 
Foragt alt 
ETc haan bob eet tia, | Me a ee a 13 00 13,617 1-60t 20-80 1, 629-6 1-63t . 
News alinliateencnice see oo toe ee ieena cee MSE OO Briss he sxe tees topes tersnevaceeral (ate siee enacts Gace & ov lie eee i" Slee ra 
Alfalfarseed vermin nec eee. care elope note. 1,755 9-5* 3-32 25-0 48-0 * 16-80 
SWEDE CLOVOLSIA TEC EEEEE. seen en ee 10 00 44 1-40t 14-00 53:0 2-60t 26-00 
WEGUCLOVED SCCe ass tas cminicistees ciate. ec 0 06 249 34-20% PAE VSN eaaieraes Coa PS Ee Aira Gicdl Ree As GSA 
Green food eased. eet canon ean eLeee ZS OO A erere see tevaetellisveicsten a kas: (eters eters iat | eae ares glk ae ne ol, ee 
HM OL VeMnee ee terre hick eh. ane: 14 00 177 1-15t VG OR ee creme vatehes Wcvote oretere tere seem oes 
Grasshayoecr een oke kee seo cee 11 00 124 1-09t TS QO a hetrewrat Gets «lito ane eitec emer 
Pasture— 
Mixa clorish een tema sient aot ce ae aera lca istet:« 3;'600" |rastremece 2D OOP Me tere silt atone lee eee 
SW OC LECLOMCLISCOCLMRET neh ene aor: In ein eee eel! eae on cee i a Ie ee et Oe | Ib oo oe Scale eee 
Grains— 
WGA t Seen er eer a Mattes blancs Goat caaonehae ce 1 00 39,351 20-94b 20-94 | 16,632-0 19-69b 19-69 
VWI a RO TDRV ENC Teeny ie teeter suelo dais ce eictcuss ndehe acllswer sic)| Sieusier aie) arc sare 512 17-14b Lae eee ee Olly ma. meric) |e epeeeeene ae 
atom rare ccm Geen me cere 0 50 7,140 31-06b 15-53 1,532-0 24-41b 12-20 
Barley ae Gee ma oie nee teria als cert: 0 56 4,596 29-98b 16-22 294-0 15-26b 8-54 
TRA rds to oo te Lee CA ne none 0 90 506 11-40b LO 26: |eeeaeteces oatt | se eee eee ee 
ELL AoE MR. Sasi Rite ikea ec. enemas 2 00 114 8-04b 16-08 419-0 7°36b 14-72 
Roots— 
Suman DELO ers fe aes fie ctevauass ols ceo sate warner 8 25 2 8-00t GOs OU G rerere stepieatelfotelsictaleteserele roman eee ote 
IBTSYREIROLT, o 3% 8 A GREE SGE DOOM Cen ae Sia Ben ae 18 00 50 2-60t 46-80 51-0 3:02t 54-36 
Cultivated— 
GOLMSLOVCLERPEee trey. Sa ere oe ltrs iealns le cee ccs cm clei aes etealle wacaseces ul cvwilen sto erwilte gelese ccle-alecaieramere 
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IRRIGATION PROJECTS NOT YET IN OPERATION 
LitrLe Bow IRRIGATION DISTRICT 


This project diverts water from the Highwood river on the NW. 4 of 
section 6, township 19, range 28, west of the 4th meridian, near the town of 
High River. During the irrigation season, May 1, to September 30, some 849 
acre-feet of water were diverted from the Highwood river into the Little Bow 
river. The maximum daily discharge during this period has been 6-7 cubic 
feet.per second which occurred on several days during the months of May and 
June. The water has been used for domestic and stock-watering purposes only. 

The bonded indebtedness of the district as at the close of the year was 
$26,000, the cost of management $466 and expenditure on repairs $140. There 
are 3,090 irrigable acres in the project, which are contingent upon the installation 
of pumping units for water-supply from the channel of the Little Bow river. As 
none of these plants have been installed no irrigation has been possible. The 
number of farmers using this diverted water for domestic and stock-watering 
purposes along the course of the Little Bow river is reported as 100. 


MovuntTaINn VIEW IRRIGATION DISTRICT 


Authorization for the construction of the necessary works for this project 
was issued on June 23, 1925. Plans for the major structures have been prepared 
and have now been filed with the Department. A right-of-way survey for that 
portion of Driggs Lake reservoir which lies on the NW. + of section 11, township 
2, range 28, west 4th meridian has been made and the plan filed. The works — 
required to divert the water have not been constructed. 


ALKALI Test Piots aT MAPLE CREEK, SASKATCHEWAN 


These experimental plots have been carried on for 7 years to obtain some 
reliable data regarding the effect of irrigation on heavy soils with high alkali 
content. It is proposed to continue the experiments over a further period of 
three years. The growth of alfalfa in these plots continues to be heavy and as 
no evidence of alkali was noticed during the season it can reasonably be assumed 
that the movement of the injurious salts is downward. The successful pro- 
duction of alfalfa on these plots has induced two local farmers to undertake 
the development of a portion of the Maple Creek plots for the growth of alfalfa 
under irrigation. 

METEOROLOGICAL Data 


The two following Plates 9 and 10 illustrate the average conditions in~ 
the central and semi-arid regions of Alberta respectively. Plate No. 9 shows 
that the natural precipitation is normally adequate to ensure average yields. 
Plate No. 10, however, again indicates that in a normal year the natural pre-— 
cipitation is insufficient to furnish the moisture required to produce an average — 
crop. Both graphs cover a period of 45 years of record. 


{ 
FarM DEMONSTRATION AND EXTENSION Work | 
‘ 


Settlers on irrigated lands were assisted in laying out their farm laterals — 
as in other years. Due to lack of rainfall in the early part of the season a ~ 
heavy demand for engineering assistance and advice developed, particularly © 
for ditch surveys. This demand was but temporary as the rainfall during the — 
succeeding three months proved sufficient for crop needs. | 

Irrigation investigations were continued to determine the “ Seasonal Use 
of Water by Sugar Beets” and “The Development of the Sugar Beet Root 
System.” The results are given in detail under these headings in this report. 
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DIAGRAM SHOWING 
RELATION OF PRECIPITATION 
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WHEAT GROWN PER ACRE 
Precipitation from Official Dominion Meteorological Records at EDMONTON 
Wheat Yield from Annual Reports---Dept. of Agriculture, Province of Alberta 


April and May 


Z23.5—= 


Sept. and Oct. of Previous Year. . 


Se 


2| — *Note: Total Yield for Spring and Winter Wheat. 
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Brooxs Duty or Water EXPERIMENT STATION 
METEOROLOGY 


The weather during 1928 showed some unusual features in respect to preci- 
pitation and temperature. During the first five months of the year less than 
1-50 inches of moisture fell and by the end of May extreme drought prevailed. 
The situation was made more acute by high winds from the southwest and by 
high temperatures. Conditions, therefore, were not favourable for seed ger- 
mination or early growth. Irrigation was needed to some extent for ger- 
mination purposes as the drought did not end until June 3. Rainy weather set 
in at that date and continued quite regularly throughout June and July. 
Moisture requirements were then adequately supplied by rainfall and crops 
generally made excellent growth during this period. Unfortunately growing con- 
ditions during the later part of the season were not so favourable in that 
relatively low temperatures prevailed. Maturity was in many cases retarded by 
the cool weather following the heat wave early in August. 


Taste No. 1—Summary Meteorological Data, April to October (inclusive) 
1928, Brooks, Alberta 


Precipitation Evaporation (inches) Face 
Temperature Data °F. (inches) Water Surface 4’ diam. Wind 
Totai| Total] Departure 

Departure Departure | from | from from Maxi-| Aver- 

Month Maxi-| Min- of mean from tank | tank | average |mum|]| age 
mum |mum |} Mean} Mean from average inex-| in 1918-26 veloc-| hour- 

re- re- |Maxi-|Mini-| Mean| average Total] (1915-26) | posed] shel- | (sheltered ity ly 
cord- | cord-| mum | mum (1915-26) loca- | tered tank) re- | veloc- 

ed ed ee On LOCe= ———|cord-| ity 

+ —_ + - tion “++ _ ed 

JN basen ten 82-0) 11-0) 52-1] .24-7) 38-4/...... AQ iO sA eee OS 26 reer Wee SONA atetenate 0:98 43 9-6 
WER lao ane 94-0) 21-0} 75-7) 40-4} 58-1 (SOPH Gere tebe OROGI are 0:86) 7-90] 4-89]...... 0-33 4] 8-5 
PURE selebistncoe 82-0) 36-0) 70-1) -45-5) 57-8]...... Mer Aches) Poo aoe MoU! BWollO\loecase 2-28 27| 69 
ul Wie Somer 90-C] 43-0] °77-6| 52-3] 65-0}...... 1-8] 3-62) 2-14)...... He)! Bou sosoc 2-46 28| 6-7 
AU EUSt ween 94-0} 34-0] 75-9] 45-9) 60-9]...... Hoop Wels Aaaae 1-49) 4-63) 2-91]...... 1-89 27 5-4 
September...} 87-0; 18-0} 70-1) 35-6) 52-8)...... Oooh) Welle one ne 1:20} 4-40} 2-69]...... 0-58 30} 6-9 
Octoberss:4.¢ 71-0| 14-0) 51-6) 27-4) 39-5)...... (OSy |e Moet pais lloce ene POND PUEBPA A wool baocce S2\eesat 
Net totals and averages— |————|—__ |__| ; 2 S| | SS 
April-October inclusive..| 67-6} 38-8} 53-2]...... DAO], WOE eval Sane olltioe.e pe ASTM as seer 8-52 32 7:3 
(Qses) oO PiceyAloo odor 23°03) 14-60]...... 6-96 31 6:9 


a te aa aN a 74-8] 46-0) 60-4]...... 


Last spring frost 32°, recorded May 10. First fall frost 22°, recorded September 8. Frost free period=121 days. Last 
spring killing frost, 24°, recorded May 4. First fall killing frost 22°, recorded September 8. Killing frost free period=127 
days. 


Some interesting evaporation data were obtained. The old pan in use at 
the station, originally situated in an exposed position, has in recent years 
become increasingly sheltered by adjacent tree growth and during this time 
evaporation losses have shown a steady decrease annually which is attributed 
to the protective influence of the trees. To determine the exent of this influence 
a new pan was set out in a thoroughly exposed location, where the water surface 
received full effect of any prevailing wind. Comparing the results during the 
four months, May to August, the average evaporation losses from the fully 
exposed pan were 57-7 per cent greater than the losses from the one partly 
sheltered. 

There was no precipitation of any consequence during the last three months 
of the season and conditions were exceedingly favourable for harvesting and 
threshing, though the soil was too dry for good fall ploughing. A summary 
of the meteorological data recorded April to October, inclusive, and departures 
from averages are shown in table 1. 
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INVESTIGATIONS 1928 


Some new lines of work were undertaken during 1928 including (1) time of © 
irrigation and time of use of water, (2) irrigation of soil improvement crops, 
(3) use of super-phosphate fertilizer under irrigation, and (4) the irrigation — 
requirements of fall wheat. Studies in connection with the water requirements 
of sugar beets were continued, and a limited amount of work was carried on with ~ 
alfalfa seed and several varieties of beans. A limited amount of co-operative 
work was done for the Dominion Seed Branch in connection with the study of 
impermeable seed in Sweet Clover. The main investigations are hereafter 
briefly outlined and the 1928 results reported and summarized. . 


TIME OF IRRIGATION AND USE oF WATER 


The main purpose of this investigation is to determine as nearly as possible — 
at what stage or stages of crop growth to irrigate in order to obtain maximum — 
yield and quality with the least amount of irrigation. Time of use is deter- 
mined from observations made throughout the season, including soil moisture © 
tests, precipitation and irrigations applied. The use as determined represents 
the field use of water and includes the amount of water lost by deep percolation, 
run-off, evaporation from the soil, and transpiration from the growing crop. 

Time of application is studied in relation to (1) fertility as affected by © 
crop rotation, (2) number of irrigations including one and two applications — 
and, (3) the moisture content of the soil. Four crop rotations are used. - 

Rotation I (4 years), Barley, Sweet Clover hay, sugar beets and wheat. — 
The barley is used as a nurse crop for the Sweet Clover. 6 

Rotation II (8 years), Barley, Alfalfa Hay, 3 years, sugar beets, wheat and — 
oats. The barley is used as a nurse crop for the alfalfa. 

Rotation III (4 years), Sugar beets, wheat, oats and barley. y 

Rotation IV (4 years), wheat, Sweet Clover hay, potatoes and sugar beets. — 
The wheat is used as a nurse crop for the Sweet Clover. 

Separate irrigation schedules are planned for each crop. The cereals for — 
example are irrigated at the three leaf, shot blade, boot and flower stages and 
in a similar way the root and hay crops are irrigated at different stages of 
development. Fall irrigations are to constitute an important part of the investi- — 
gation. 4 

The depth of each irrigation applied is regulated according to the moisture — 
content of the soil as determined from soil samples collected previous to the 
time of application and is based on a total moisture holding capacity of from 
14-5 to 16:0 inches to 4 feet of soil. If the moisture content for example amounts — 
to 12 inches, a 4-inch irrigation is applied and a 6-inch irrigation is applied when i 
the soil shows only 10 inches. No irrigation lighter than 2 inches is attempted. — 


_— 
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e 
ResSULTS—TimME or IRRIGATION EXPERIMENTS ~ f 
The work in connection with this project in 1928 was largely preliminary. ¥ 


Two or three years at least will be required for the rotations to become effective 
and the plots adjusted to the new irrigation schedules being followed. Further- 
more weather conditions during the season were not favourable for irrigation 
experiments. With the heavy rainfall during June and July there was little” 
or no control over moisture during the critical periods of growth and mostly 
negative results were obtained. The cereal, sugar beet and corn results are 
discussed separately as follows: | | 


Cereals—With the single exception of oats none of the cereals showed any 
benefit from irrigation, and even in case of the oat crop the results are not out- 
standing. There was barely enough moisture in the soil for germination, but 
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after the rains started in June, moisture requirements of crops were so nearly 
supplied by natural means that any irrigations applied disturbed rather than 
benefited growth. In this connection it is interesting to note that barley 
proved most sensitive to over-irrigation and oats the most tolerant. And 
further, that while nearly all irrigations applied resulted in decreased yields, 
these depressions were least where irrigations were applied either during the 
three leaf or flower stages due no doubt to the lack of rainfall during these 
two periods. A summary of results is given in Table 2. 


Table No. 2—Summary of Yvelds, Irrigations and Soil Moisture Data from 
Wheat, Oats and Barley time of Irrigation Studies 


Moisture Data (inches) 


S0SS SE Se Yield 
Crop Stage of Growth Total per 
Irrigation Applied Trriga- | received Distribution of Use Total acre 


tions |irrigation |——— 
applied and 
rainfall May June July Aug. 


aa Se eS SSS 


Wiheataics ems te seins’ ING] eee irene eke oe Aes oe 0-0 8-2 1-4 3:0 3°6 2-2 10-2 35-2 
CLIVE has ogee ty" hen Meep cere Ne 6-0 14-2 4-1 Det 3°3 2-0 15-1 31-9 

Ranges 1 and 11..... sles INGER Bae gabe aace me 6-0 14-2 1-1 7-8 3:0 1-8 13-7 29-1 
LOW OL Ses fe aero lta cells 2-0 10-2 0-9 4-3 3°5 2-4 11-1 33-1 

3 leaf and shot blade........ 12-0 20-2 4-4 11-5 3°6 2-2 21-7 26-6 

Svleal and) Hower sss .8 8-0 16-2 4-4 6-0 5-1 2-8 18-4 29-4 

Shot blade and flower....... 6-0 14-2 1-6 6-0 6-0 2-4 16-0 32-6 

Chas ere ttccet oct TET cto aeons acs chene 0-0 8-2 0-6 2-8 3-1 1-6 8-1 62-3 
SPL Oa tee oe eee Crewe foe oe 6-0 14-2 3-2 6:6 3°0 1-3 14-1 57-5 

Ranges and sl Ose mlOhOt Dladess cusses ciacase ae - 6-0 14-2 1-1 7:2 5-6 1-9 15-8 53-6 
LO Weise ay oe Ree eit aerate 2-5 10-7 0-4 3-0 4-3 2-3 10:1 60-1 

3. leaf and shot blade........ 12-0 20-2 3-0 9-8 Oo 1-8 19-7 66-8 

MLCT ESUELCLELL CVV. CLAP ae NE HEP a Tali ocs cree RT lev corcreiet cetill enero s, cielIloyecsnesstederel| ele audsaterene figteicceste wheiltelar chat e eeee 

Shot blade and flower....... 7:8 16-0 2-7 7°3 4-6 3°6 17-5 55-0 

IBarlovan areca Bek ees Nii] eee eee erty ea 0-0 Size |tecetceeent es 4.2 3°2 1:3 8-7 42-6 
Sh Oat eee ieee err aetveh soe e Sets 6-0 ao ee rare 7:9 5-9 1-9 15-7 41-9 

Showmblademert aio aor cece 4-0 | Pao Ae Leese cae 6-2 4-1 1-4 M7, 38-4 

Ranges 4 and 9...... PO wercccn eee tet eicas © 2-8 DN Oil gee cts 3°5 4-8 2-8 11-1 39-9 
3 leaf and shot blade........ 10-0 1824 anette 12-0 5-4 1-8 19-2 26-1 

BULOAL ANG tO wWernweetct ce aa 9-5 UF alsa bes ste 35 8-4 6-7 3-0 18-1 38-0 

Shot blade and flower....... 7:5 Liev fim ie momenta 6-3 6-5 3-4 16-2 38:3 


The extremely low use of water by all of the cereal crops is an outstanding 
feature of the 1928 results. Maximum yields of wheat and barley were obtained 
with average moisture uses of only 10-2 and 8-7 inches respectively, while 
over 93 per cent of the maximum yield of oats was obtained with a moisture 
use of 8-1 inches. Favourable distribution of rainfall and low evaporation 
losses account for this exceptional efficiency. The relatively low maximum 
yields obtained are attributable to low fertility. Higher yields from the plots 
used are not to be expected until the present rotations become effective. 


TIME OF IRRIGATION OF SuGAR BEETS 


: Only a limited amount of data were obtained on the time of irrigation of 
sugar beets largely on account of the rainfall and variability in soil conditions 
persisting from the duty of water experiments formerly conducted in the area. 
The moisture data showing the monthly use in inches comprise the main results 
obtained and are summarized in table 3. Details of irrigations applied, 
moisture used, and yields obtained are shown. Following are the average 
monthly moisture uses on all of the plots under observation: May, 4-48 inches; 
June, 4-85; July, 3-40; August, 2-18; September, 1-78; and October, 0-98 
inch; making a total average seasonal use of 17-6 inches. Irrigation was 
needed in May for seed germination and early growth, but in June and July 
moisture requirements were entirely supplied by rainfall and no further irriga- 
tions were needed until August. In the water requirement experiments using 
two irrigations in addition to the spring application these proved most useful 
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when applied late in July and during the heat wave early in August, whereas 


cne application in the time of irrigation experiments proved most effective 
when applied later in August. 


Table 3-—Time of Irrigation and Monthly Use of Water—Sugar Beets 


Moisture Data (inches) Yield per acre 
Irrigations applied and Distribution of Use 
Totals 
Plot No. May June July | Aug. Sept. Oct. Tons yy 
| | | | | — oO 0 
\ 1s ' os ' ae] 1 so ' co) t ue) Beets Sugar 
OS 2/28 BF) 28 2) sce |e. 8 8. | eg ‘ 
rea eae age | ee ee el ae tte oct aaa 
(28th) (28th) 
74 OE AA AAR Ser One 5 Been ay 4-0 3-4 3°9 | 3:0 4-4 2-2 2-1 1-2 17-0 8-65 2,440 
TB SSS te ES ROOT RES 4:0 4-6 4-7 | 2-0 3-6 iol 1-1 0-6 15:7 8-70 2,040 
LOGi te eee mote ae 4-0 4-5 4-7 | 2-5 2-9 2-9 2-8 1:6 19-4 12-10 2,860 
BUS SOE CRN ene Sita rt oe 4:0 3-4 3-7 | 5-0) 3-1 2-9 2-8 1-5 17-4 5:48 1,400 
Averages............-5. 4-0 4-0 4-2) 3-1 3-5 2-3 2-2 1-2 {11-3 17-4 8-73 2,195 
(28th) (11th) 
PAL Bets OP eh Bc RS eed Hie 5-2 5-8 3:2 | 0-0 0-7 0-1 0-4 15-4 10-70 3,100 
Al lesen arlene sey c PYM Sasuke 4-0 4-1 4-6 3:8 | 5-0 3:3 3-2 1-6 20-6 10-18 2,190 
LOB Rese cme ee 4-0 4-8 5°4 3-5 | 0-0 1-7 1:5 0-8 17-7 8-42 2,060 
GW heise Uh Bm | ee 4:0 4:6 4-9 8:3 | 5:0 38°5 3°4 2-0 21-7 5-90 1,510 
ACVOrAt GS. sean are oe 4-0 4-7 5-1 B20 | 290) 2d 2-1 1-2 | 6-5 18-9 8-80 2,220 
(30th) (27th) 
UXO Aa ngrte heats soe Ieee 4-0 5:0 5-6 4-1 | 2-0 2:7 1-1 0-5 19-0 12-0 3,850 
EE ss Pek ARN ee 4:0 4-4 4-8 8-7 | 3-0° 2-9 1-8 1:21 18-8 9-6 3,170 
AHS Oh eed Sa win WS a aero 4-0 4-9 5-5 3-3 | 0-0 1-8 1-7 0-9 18-1 9-0 2,100 
LOH Re nee ence 4-0 4-8 5-2 4-0 | 4:0 2-8 0°3 0-1 | 17-2 11-4 2,200 
AVOLrAPOS icc ccs tenecw: 4-0 4-8 5:3 3°8 | 2-2 2:6 1- 0-7 ; 6-2 18-5 10-5 2,830 
(30th) 
7A D ere cre an prec, cae eee 4-0 5-2 5-8 2:5 1-3 1-2 0-6 16-6 10-10 3,720 
Al reels a? ea eed men Oke 4-0 4-7 5-4 2-7 1:3 1-2 0-7 16-0 8°35 1,970 
ad ep eee EB Se Bat igre og 4-0 3-1 38°4 2-4 1-8 1-7 0-9 13-3 6-85 1,480 
USM D et ioe Mi ARR Ms eh es 4-0 4-5 4-7 200 1-4 1-3 0-9 15-5 10-15 2,630 
1D Leen nore 4-0 4-9 5-2 3°4 2-1 2-6 0-5 18-1 8-35 2,340 
AGN Rea iets too sea PRET 4:0 3-9 4-3 2:7 1-8 1-7 0-9 15:3 5-72 1,530 
AVETALCStee eh ctneen te ee 4-0 4-4 4-8 2-8 1-5 1-5 0-8 4-0 15-8 8-25 2,280 


Corn.—The season was not a favourable one for corn. Growth was some- 
what retarded during the rainy weather in June and cool temperatures late in 
August so that the crop was not sufficiently advanced to escape serious injury 
from the killing frost on September 8. The maximum yield of 5:90 tons 
stover per acre was obtained with one 38-inch irrigation applied August 6. 
Lower yields were obtained from one or two irrigations applied either earlier 
or later, while the average. yield from the dry land plots was 3:74 tons. The 
corn plots were seeded May 17 in rows 36 inches apart. Gehu is the variety 
used. 


Hay and Potatoes—No experimental results were obtained from any of 
the hay series since these were all seeded this year. The maximum yield of 
253 bushels of potatoes was obtained without irrigation where the soil showed 
a relatively high moisture content early in the season; and the plots giving the 
highest yields showed an average seasonal use of 8-5 inches. Russet Burbank 
is the variety of potatoes used. 


FALL IRRIGATION 


Four plots in each series, excepting sugar beets and potatoes, were fall 
irrigated for next year’s work, Conditions were exceptionally dry and the 
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irrigation water applied during the last of September, was readily absorbed 
by the soil. Six inches of irrigation were required to bring the moisture content 
of most of the plots up to full holding capacity. Considerable benefit may be 
expected from these irrigations next year. 


IRRIGATION OF SOIL-IMPROVEMENT CROPS 


This investigation is to be a comparative study of soil improvement crops 
in relation to irrigation. Sweet clover, red clover and alfalfa are included and 
summer-fallow is used as a check. The crops were seeded in May and fairly 
uniform stands were obtained. The plots are to be ploughed up in 1929 and 
seeded to wheat. A new area of land was broken up for the continuation of 
the work in 1929. 


WATER REQUIREMENTS OF SUGAR BEETS 


The water-requirement sugar beet experiments were conducted under some- 
what adverse conditions. Owing to change of plans spring-ploughed land had 
to be used and with extreme drought prevailing during May favourable soil 
moisture conditions were exceedingly difficult to maintain. Irrigation was 
applied to all the plots late in May for germination purposes and this proved 
helpful. Uneven stands were obtained for the most part however and early 
growth was seemingly slow. Growing conditions were more favourable during 
the remainder of the season but the crop never fully recovered. 

The experiments consisted of 8 series of plots, including alfalfa, clover, 
and non-legume rotations. Irrigations applied varied from one to four appli- 
cations. Table 4 gives the details of results. The yields shown are corrected 
for stand and in some cases are considerably higher than the yields per acre 
actually obtained. These corrections are necessary, however, to show more 
fully the effect of irrigations applied and indicate more accurately true relative 
differences. Sugar beets were benefited considerably by irrigation as already 
shown in the time of irrigation results. In addition to the irrigation applied 
in May for seed germination increased yields were obtained with one, and in 
some cases two irrigations applied after the rainy weather in June and July. 
The results from different irrigations are summarized in Table 5. 


Yields 
Corrected for stand 
Tons of Pounds 
of Per cent Sugar 
Beets Sugar per acre 
per acre 

10-6 15-7 2,580 
12-7 14-9 2,920 
11-0 16-4 3,160 
10-6 14-9 2,480 

7°3 15-4 1,770 
10-4 15-5 2,580 
10-65 17-8 3,180 
13-10 15-8 3,140 
10*60).| s2P anes | eee 
11-96 17-3 3,430 
7-23 16-0 1,870 — 
10-70 16-7 2,905 
10-97 19-2 3,460 
11-05 17-4 2,980 
12-04 18-9 3, 640 
13-21 16-7 3,460 
10-41 18-5 3,210 
11-53 18-1 3,350 
7:46" | cus gk aoe] i ee 
13-10 17-0 3,640 
10-52 17-3 2,850 
13-49 16-3 3,480 
14-50 18-5 4,510 
11-07 16-5 2,940 
11-69 17-1 3,484 
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Table 4—Sugar Beet Results—Water Requirement Experiment 
Moisture Data, 
Inches 
§ Plot Date Irrigations Applied Total 
= No. and Depth in Inches Trriga- Irriga- Total 
= tion tion used 
pe applied and per acre 
rainfall 
May 25 | July 25 | Aug. 10 | Aug. 25 
5 inches inches inches inches inches inches inches 
a PTAA fel ae ic Mltesienee tare ieee: coe tiee [ace eee 3 11-3 13-9 
75 44 Be ee 3 4 2 Re aR nie uci 7 15-3 19-5 
pals Coens CM er at AS ea hoaeee 1 19-3 25-9 
5: | ee B¥idcs eee 4 4 11 19-3 21-7 
B= he 3 3 4 4 14 22:3 25-2 
DN cate ernst anaes ets ta Wi anShcit a eI CeCe a [ea aA GSD works Hil hea o ewmacne 21-2 
B May 23 | July 24 | Aug. 11 | Aug. 25 
= 46a ers ps Sheeran il omc aeael 3 11:3 10-5 
Foe Ss oe Bal anmee ers. 7 tees he 7 15-3 16-7 
pias |) Oa 3 4 Aa er eee 11 19-3 20-8 
[ew Dee ai ee ra 4 eee 4 4 11 19-3 18-8 
ar By. 3 3 4 4 14 32-3 28-3 
PAG a Pl He uS isis EAS ach Re oe tl RRP) Eso rationd teed Mbt omichers Atal i bererre tes mea 19-0 
May 19 | July 25 Aug. 10 | Aug. 27 
SB laga..... ESSA eo Reem | Win Fane 3 11:3 12-5 
eg! Bac aya Soe 2 Is ees ths tl 15-3 15-6 
aay) al Ohet 3 4 45) 320i ieee 11 19-3 20-8 
>S| D.. SIT aout dee 4 4 11 19-3 18-8 
BSUCN sol Ben oe 3 3 4 4 14 22-3 28-3 
ae OST er a LE ale cata i ae Ot oe CORNER Ome en Pe, te ete Se 5 llamas Feo 19-2 
May 19 | July 25 | Aug.11 | Aug. 27 
Bun Oo AA eee SA peed CAL | yen cotern aoyall Sen eed cope ee 3 11-3 10-6 
5 Boe Sinko weer ea Ae ae 7 15-3 16-2 
Bae] C... 3 3 LM Reesor br a 8 10 18-3 25-2 
573/53 A..... 3 4 4 4 15 23-3 23-6 
Gell S wlBtee Balti ee 4 4 11 19-3 20-2 
eS Cr OL Nes See ae eter | ete 3 Lies 9-6 
TENG ey eeencecl RTOS Nd CCl ER eee RE eae eae tC aE 6 A I TERT A A chal aime serene 17-6 
o May 25 | July 25 | Aug.11 | Aug. 27 
& |54A..... BP | ane 2 ey Ree = 7 15-2 18-1 
cy aes Ae eae ete EE ie nen 7 15-2 21-3 
oo OR 3 3 AN elerdecee ae 10 18-2 20-4 
a ie) ie ae Ges ae 4 4 11 19-2 20-2 
DEW Jae. 3 3 4 4 14 22-2 22-7 
Sa PL RE Rad (CR eS C ece eed EE RNP nee Screenname Mi a IO te I oes 20-5 
Rp May 25 | July 26 Aug 11 Aug. 27 
PM GIA Sm aR en UG ATES coe cee Ts Mo tL a Et ea 0 8-2 7-8 
= Boge Une 2) gas beer ene ie A ak Med rete gt: 7 15-2 18-3 
Bas Cae ¥ 4 Ce eee iter 11 19-2 18-8 
tea Ae ae Bis apa ae 4 4 11 19-2 23-4 
+S EK. 3 3 d 4 14 22-2 26-3 
Fadl WAS VIS a rcets aN ie ore | otal bre eae soso ico att acc Reem ire | ee arene | eee 18-9 
im May 21 July 26 Aug. 11 | Aue. 27 
PAA We Stan =f VaneY Ss RS Sea Mae eee ee et Se ap 4 12/8 15-6 
Ss, Biss Beal ere iste ay. acc CT er moar 3 8 16:3 21-4 
Ses lon GR 4 3 a ee 11 19-3 25-1 
Rate De Bate uelak 4 4 12 20:3 23-0 
oe Pa a 4 3 4 4 15 23-3 30-7 
EUPT WA SIO f aces\ | RM ee itre are sete sais aro allicictats Solos tlie uct ae cee | a ean a a eee 23-1 
May 19 | July 25 tree Lal CART oR oi 
& |89-90A he ia Heine Od PR een ES oe 3 11-3 11-0 
a Bie i Be eat ae Aire a ji 15-3 18-5 
ae (OFA 3 3 A) area erande 10 18-3 22-4 
Be De Bs tad e aks Aube 4 4 11 19-3 99-4 
ceaenle melee. 3 3 4 4 14 22-3 22-8 
se WACO sae soil rege ete tome toute ae pemecme aT ds loner totter "| 6 aorta alton ae Ree ee 19-4 


18-6 3,700 
18-1 5,530 
lider 4,780 
16-7 3,520 
15-8 2,060 
17-2 3, 918 
17-0 1,590 
17-5 3,120 
18-2 3,760 
17-3 2,930 
16-2 3,550 
17-2 2,990 
14-7 2,900 
13-2 2,880 
15-7 4,350 
17-5 4,000 
17-5 3, 230 
15-7 3,472 
16-6 1,760 
18-4 3,160 
17-8 2,980 
16-7 3,050 
16-7 3,050 
17-4 2,190 
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Table 5—Summary of Sugar Beet Yields from Different Amounts of Irrigation 


Irrigations applied. Yield per acre Pounds 
Per cent | Average sugar 
No. Inches Tons Beets Pounds Sugar sugar inches per 
“S\ty 4 seh acne 4 in water inches 
Maxi- Maxi- beets used water 
mum Average mum Average used 
dither Se Pas mee 3:0 15-60 10-23 3,460 2,803 16-8 12-2 230 
hs ee a 7-0 18-45 13-05 5,530 3,420 16-5 18-4 186 
SD SRR ea sek tes barat ait 10-6 18-30 13-01 4,780 3,640 17-3 22:4 162 
tert rhe eee 11-0 14-50 12-28 4,510 3,420 16-9 21-1 162 
AG het Bae ips 14-0 13-54 10°33 3,550 2,740 16-5 25-9 106 


Yields from the different rotations are summarized in Table 6. Maximum 
and average yields of beets and sugar and average depths of water used are 
shown. In the legume rotations maximum yields were obtained following the 
first year after alfalfa and the second year after clover. This is quite different 
from last year when the highest yields were obtained the fourth year after 
alfalfa and the first year after clover. The rather exceptional weather probably 
accounts for the results this year. 


Table 6—Sugar Beet Yrelds Following Different Crops 


Yield of Beets Yield of Sugar Average 

Series Place of Beets in per acre pounds per acre depth 

Rotation ————| water 

Max. Ave. Ave. % Max. Ave. used 
44 5th year after alfalfa......... 12-70 10-40 15-5 3,160 2,580 21-2 
46 Ath year after alfalfa......... 13-10 10-71 16-7 3,430 2,905 19-0 
48 ara year after-alfalfa......... 13-21 11-53 18-1 3, 640 oan) 19-2 
52-50 12nd year after alfalfa...i...:. 14-50 11-69 17-1 4,510 3,484 17-6 
54 lst year after-alfafa.......... 18-45 18°70 17-2 ons. 3,918 20-5 
60 Ist year after clover.......... 13-54 10-53 17-2 3, 760 2,990 18-9 
70 2nd year after clover......... 18-30 14-82 15-7 4,350 3,472 23-1 
89-90 [4th year after grass.......... 12-10 10-11 17-4 3,160 2,190 | 19-4 


Beans and Alfalfa Seed—Nothing of a conclusive nature was obtained 
regarding the irrigation requirements of either of these two crops during 1928 
since the moisture needed was more than supplied by rainfall. The maturity of 
the bean crop was retarded by cool temperatures and the heavy rains during 
June and July proved disastrous to the alfalfa seed crop. The small number of 
pods that finally set were largely destroyed by a heavy infestation of the 
Bertha Army cutworm. : 


SuperR-PHOSPHATE FERTILIZER INVESTIGATION 


What promises to become an interesting, as well as important, study was 
undertaken during the year in connection with the use of a super-phosphate 
fertilizer that is being tried out by a number of experiment stations and farmers 
in Alberta, Saskatchewan and Manitoba. The work at Brooks is devoted 
mainly to the study of the agricultural value of the fertilizer under irrigation. 
In the 1928 experiments wheat was grown with and without the fertilizer on one 
series of plots in a non-legume rotation and two series following the second and 
third years after clover. One and two irrigations were applied and at different 
stages of growth, including 3-leaf, shot blade and flower. A more extensive 
irrigation schedule was planned but was curtailed on account of the heavy rain- 


a 


fall. Details of irrigations applied and results obtained are given in table 7. 
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Table No. 7.—Super-phosphate Tests with Marquis Wheat under Irrigation 
applied rate of 50 pounds per acre 


Moisture data (inches) Results 
———-—- = Treated with Super-phos- Summary 
c| Plot Total Not treated phate 
=| No. Stages of Totaly) Depth |=——— ——=—— ~ No. of {Increase 
8 growth depth | irriga- | Date | Yield { Grade | Date | Yield | Grade | days in Spread 
iS) irrigations irriga-| tion wheat | per of wheat per of matur-| yield in 
ms applied tion and | matur-| acre | wheat |matur-| acre | wheat | ity ad-| (bush. | grade 
applied| rain ed ed vanced |peracre) 

ic) 
f3)| 83’ Agma NG eee: espera 0-0 RioO A MWAN TE OPA oie noe Weiner TUM oon ob 1 Nor Bo Mbycmenance 1 
&/83B |Shot blade..... 6-0 14-2 24) 26-8 |3 $6 EUSP SS 12) seas 6 +4-4 1 
SEWICBXO) SYS oe oko roma 6-0 14-2 Se 2A anes? Orr lps IS Spat py 6 +6-1 6 
©/88D [3leafand flower] 10-0 18-2 SO Ae. cos ct ees ee ae SE eT SS See | Rae here: Siam its coment aes Ghote 
PaCS Ey | NTL Scone cles 0-0 8-2 Lt SPanpaite | pp Ge STS) edgar le Ii 4 —0-1 1 
1/84 Hloweneepeeier 4-0 12-2 ie24 eG 2a Zee Se MESH aber sp Ce 6 —4-8 0 
og JOGLS OM IN Gd shtee so omb ates 0-0 8-2 CTH Baroy Ail cemmnili/, epee Oeoan||Lameee 2 —2-0 0 
b SAC ie-lOatea. -, Samy g- 6-0 14-2 COPA ER hy Ge OS SS Bile |e 3 +7:°5 0 
,, (84D |Shot blade..... 6-0 14-2 Ae DP oO) A eels! HZ One 4 +0-8 0 
2) G4) aWNGI ee Rie uae soe 0-0 8-2 PEMA SOR TOR IA Roce 5 J oe PBST MER SOU Fe 8 mie Bt 3 ROOM leos oats & 
a ATaracceeu” wi Mee Lt) Wek ies. 5) ae 2 Oh aero 27-2 |1-6 4.3| +2-0] +0-3 
,, |66A sD lef OMe och ark 0-0 8-2 |Aug. 25 28-2 |2 Nor |Aug. 16} 381-1 |2 Nor 9 +2-9 0 
= 66B |Shot blade..... 4-0 12-2 BAH BBO es SS) CSE 2 8 +2-0 2 
SuoO? lolcats. onsen 6-0 14-2 at ee Stal) lle) 1 SY oe bike Bylo) ih 9 —1-0 2 
S166D /3leafand flower} 10-0 18-2 CO PNG eyo gy SS TKN Bsa ey 8 +1-5 1 
SHS, WIN o poco neene 0-0 8-2 ce 2|| oO al aan Le RSH) egielodh 2 4 +3 +2 0 
= |67A jFlower......... 4-0 12-2 42 eG ep MD Go |i a +3-6 1 
~ |O7B La eee nce 0-0 8-2 Ce Al BS) ee Go A ees) fil oe 5 +7-8 2 
BAC) IGA usneed ake 6-0 14-2 SF DAN cBtNtes ah PBI elfen (Bp SY 4 +6-6 1 
5,|67D |Shot blade..... 4-0 12-2 oP BAe COIS) Wiehe PAO rea 7 +2-8 1 
eo Oudbaen ING esata: 0-0 8-2 ESHA 2 HOV Me oo ots oh TRG EH eet ie re 2 8 =t= (jell eects 

PAV. OTELE COM Myr cata meen recat le Me relent lho. voheraee 35-7 ied Bape ta 38-6 1-4 6-9 | +2-9 +1-0 
SION HINGE Coonan dele 0-0 8-2 |Aug. 28} 53-0 |3 Nor. |Aug. 25] 53-7 |2 Nor. 3 +0-7 1 
-=/68B |Shot blade..... MQ ee 12324) Bir 80) 4520 Pek ee So eeel kT TaN wren ee 8 i Oe Fish so oc 
i OSCrr lol ealencnen eer 6-0 14-2 bee DH 53-5 |2 Nor as AY 53:6 |2 Nor 5 +0-1 0 
+|68D |3leafand flower} 10-0 18-2 2 Na Caley eh Ua) ANY Bk 7 +53 1 
ESI. INWlls o5eeeaac oat 0-0 8-2 =) 28| 940583 2) eee A Sea Denne 6 +8:-0 1 
5 bei ee a eae ATL 8-0 |oeeeee. 50-1 |2-25 5-8 | +3-6 | +0-75 
a \ 


Quite definite results, it will be noted, were obtained from the application 
of the super-phosphate in plots in the legume rotations, where a good supply of 
soluble nitrogen was probably available and an abundance of active organic 
matter present. Under the conditions the wheat tillered more heavily, matured 
about a week earlier,-yielded averages of 2:9 and 3:6 bushels more per acre 
and with only three exceptions graded one and two grades higher than wheat 
on the untreated areas. In the non-legume rotation, where organic matter 
content would naturally be lower and available nitrogen less abundant, the 
phosphate proved less beneficial. Here increase in tillering was less marked, 
there was less advancement in maturity, less increase in yield and less difference 
in grade. In fact on a few of these plots the application of super-phosphate 
apparently reduced yields. Growth was unduly forced probably in the absence 
of adequate soluble nitrogen. 

Owing to the heavy rainfall during June and July, the results show very 
little effect from irrigation. An examination of the data does indicate, how- 
ever, that the fertilizer was most effective, where a fairly abundant supply of 
moisture was present in soil early in the season. 


EXTENSION WORK 


A considerable amount of extension work was carried on in connection 
with the operation of the station during 1928. A field day, sponsored by the 
local farmer organization was held early in August and attended by nearly 500 
people. In addition there were over 300 visitors at the station during other 
times of the season. Members of the staff assisted with the boys’ and girls’ 
garden and sugar beet clubs organized in connection with the local school fair. 
It is worthy of note that sneer interest in the work of the station is displayed 
by irrigation farmers generally. 
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FIELD OBSERVATIONS ON THE DEVELOPMENT OF THE SUGAR 
BEET ROOT SYSTEM, 1928 


_ _ Field observations on the development of the root system of sugar beets, as 
influenced by soil fertility, soil texture and soil moisture, were continued during 
the growing season of 1928 along much the same lines as those followed in 1927. 


Plate 11.—Beets on heavy clay soil at Hillspring, Alta., Elevation 3,800. 

The development of the beet-root system on the heavy clay soil at Hill- 
spring was similar to that observed in 1927. Conditions during June, 1928, 
were more favourable for root growth than during June, 1927. Plate 11 shows 
the root development at Hillspring on four different dates during the growing 
season. This field was too wet until September, 

By August 11, the beets had developed tap-roots to a depth of 22 inches 
with few and scanty branches beyond a depth of 10 inches below the surface, 
but with an abnormal development of long heavy branches feeding in 8 or 10 
inches of the surface soil. On September 22, the tap-roots had attained a length 
of 32 inches with long heavy branches extending to lengths of 24 inches in the 
surface foot of soil, On September 22, the average length of tap-root at Welling 
was 48 inches and at Tabor 50 inches. This soil is a very heavy clay and was 
very wet all season. Roots cannot grow without air and warmth, so only about 
10 per cent of the root development in this field occurred below the surface foot 
of soil. 


Plate 12.—Beets, on clay loam soil that was much too dry in May and 
August, Welling, Alta. 

The drawings on Plate 12 show the seasonal growth of the root system of 
sugar beets in a well drained clay loam soil at the C. D. Peterson farm near 
Welling. The growth of these beets may be considered as somewhat abnormal 
as the soil is not very fertile. It has been cropped many years without the 
introduction of organic matter in the form of legumes or manures. The surface 
soil was quite moist during June and July. This condition was favourable to 
an extensive root development in the surface foot of soil. On July 11, the tap- 
root was down 22 inches, and numerous lateral branches up to 10 inches in 
length filled the surface foot of soil. On August 6, the tap-root was down to a 
depth of 42 inches, with lateral roots not very numerous but distributed quite 
uniformly throughout the entire depth. The surface soil had dried out and 
baked hard to a depth of from 4 to 6 inches. Nearly all the roots in this baked 
and dried portion had dried up and ceased to function. On September 30, the 
length of the tap-root was 48 inches. Diameter of beet at crown 45 inches. 
The soil had dried out so much that only one or two small roots were found in 
the surface foot. The plant was obtaining most of its food and moisture in 
the second foot in depth where the most extensive root development was found. 
The third and fourth feet in depth had been hard and nearly dry all season. 
The tap-root found it very difficult to extend through a soil so hard and dry, 
and was forced to grow in quite a crooked course. This beet was of good shape 
but much smaller than beets on the more fertile and more easily penetrated 
soils. (Compare with Plates 14 and 15.) This plate furnishes a good illustration 
of the growth of sugar beets where the soil is too dry and hard and of low 


organic content. 


Plate 13—Beets on a clay loam of high fertility near Raymond, Alberta. 
Farmed by Mr. E. Gourlay. 

The moisture content of the root zone of this field was very good until 
August 7. From August 7 to 21, and from September 1 to October 12, the field 
was too dry. The soil of this field is much the same as that of the Peterson 
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field of Plate 12. The Gourlay field, however, is much more fertile and for the 
most of the season contained more nearly the optimum amount of water than 
the Peterson field. 

The following table gives a comparison of the two fields and shows the effect 
of fertility on root development :— 


Diameter of beet at Approximate square-feet 
Length of tap-root crown of root surface shown 
on plate 
Peterson Gourlay Peterson Gourlay Peterson Gourlay 
inches inches anole? inches 
SURGE TLD aceoies., «cn hes ee a2 2 2 1:3 1-3 
Augustt wows sce eee 42 38 31 43 a5 4-5 
Septem ber30 4. ieaeknenict 48 54 41 ye 4-5 12-0 


From the above it is seen that on September 30, the beet on the fertile 
Gourlay field would weigh about four times as much as that from the Peterson 
field. The root system of the Gourlay beet on September 30, extended into and 
drew sustenance from a soil zone in cubic contents about four times that covered 
by the roots of the Peterson beet. 


Plates 14 and 15.—Normal development on two soil types at Barnwell, Alta. 

Plate 14 shows a normal development on a fertile, light, sandy-loam that had 
nearly an optimum moisture content in the root zone until the end of August, 
after which the field was too dry until the date of harvest. Plate 15 shows a 
normal development on a fertile clay-loam soil that had an optimum moisture 
content all season with the exception of a 10-day period in August when the first 
two feet in depth got too dry. This latter field was irrigated on August 18. 

The following table gives a comparison of the two fields and shows the 
influence of soil texture on root development. 


Approximate area in 


Length of tap-root Diameter of beet at square-feet of plane sur- 
crown face covered by roots 
roe on plates 


Johnson | Valgardson} Johnson | Valgardson| Johnson {| Valgardson — 


inches inches inches inches 
MEV 20 errs Men eee eke 4 4 $ 3 0-05 -05 
Lune iol) erty Seda Eee 18 14 1 ii 0-75 0-75 
SoA Ags hen a gehen. ries Meee enter 44 34 34 32 5-0 4-50 
5 52 16-0 9-00 


Septem Uereusew tence cane 54 50 


This table shows that the beet on the clay-loam soil (Plate 15) was larger 
on September 30 than the beet on the sandy-loam soil (Plate 14), but that the 
roots of the latter drew supplies from a block of soil two or three times as large 
as the former. 

The lighter soil was not so fertile as the heavy soil but offered less 
resistance to root penetration. Its lower fertility content and lighter texture 
encouraged greater root development. 


Plate 16—Abnormal Development of Beets on a wet clay soil, high in 
alkaline content. 

Plate 16 shows the root development of sugar beets growing on a wet 
alkaline soil near Raymond, Alta. On July 10, these beets had a tap-root 
length of but 18 inches as compared with a length of 26 inches on the Gourlay | 
field (Plate 18) some 2 miles distant, and of a similar heavy type of soil, but well 
drained and free from alkali. On August 2 to 6 the tap-root had attained 
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a length of 22 inches as compared with a length of 38 inches on the alkali-free 
Gourlay field. At this time the development shown is quite abnormal. The 
root development is nearly all in the surface foot where the alkali concentration 
is lower and where the soil contains more air. The roots have begun to thicken. 
On September 30, the tap-root is down 27 inches as compared with a length of 
54 inches on the Gourlay field. The roots have become few in number and have 
thickened -to diameters of # inch to 14 inch at the base of the beet. The 
beet was malformed. A comparison with the above data of that obtained on 
this same field in 1927 shows a similar development for both seasons. 


DerptH or Roor PENETRATION 


Plate 17 shows the depth of tap-root penetration on six fields of beets as 
determined from excavations and measurements made during the 1928 season. 
Curve 1 shows the growth in depth of the tap-roots-on the heavy alkaline clay 
soil at the sugar factory as shown on Plate 16. The development was nearly 
normal while the roots were in the surface foot, but slowed up quite noticeably 
as the roots penetrated the heavy wet subsoil. Curve 2 shows the development 
at Hillspring on a heavy wet clay soil, free, however, from alkali. Hillspring 
lies at a much higher elevation than Raymond and had a mean temperature 
during May some two degrees lower than that at Raymond. At the end of 
June the tap-root penetration was 9 inches, and 13 inches at the factory. The 
Hillspring beets got a later start but produced a more uniform growth during 
the season than did the factory beets. The root zones of both these fields are 
very much shallower than those of fields where the soil has less water and better 
aeration. The greatest length of tap-root at any time during the season after 
June 15, was found on the light fertile soil of the Johnson field at Barnwell. An 
average of curves 3, 4 and 5 will give the extent of the root zone on typical well 
drained clay soils during the 1928 season. 


Depth of tap-root 


—— ne Remarks 
May 31 | June 30 | July 31 Aug. 31 | Sept. 30 
Average of 1 and 2.... 4 11 20 27 30 Development retarded by 
lack of aeration. 
Average of 3, 4, 5..... 64 16 34 47 52 Normal for heavy soil. 
Cube ence ene Sia 63 pA 44 52 54 Normal for sandy soil. 


Plate 18—Annual variation in Root Development. 

This graph shows the extent in depth of the root zone of two beet fields 
in 1927 and 1928. The Hillspring field is in a wet, heavy clay soil. The Welling 
field is in a well drained clay-loam soil. The depth of root penetration of the 
Hillspring field is limited by heavy wet subsoil. The depth of root penetration 
of the Welling field is about normal. 

The 1928 season was more favourable as a whole than the 1927 season for 
root growth. Every month in 1928 except August was more favourable for root 
erowth than the same months in 1927. The chart shows that on May 31, 1928, 
the Welling field had tap-roots 24 inches deeper than on the same date in 1927, 
due to the higher temperatures for the month this year. On June 30, the tap- 
roots of this field were 8 inches deeper and on July 31 they were 18 inches 
deeper than on the same date in 1927. Through June and July, 1928, the field 
had a better moisture supply than in 1927. August, 1928, was less favourable 
to the root-growth than August, 1927, on account of a lower temperature; the 
roots grew in length only 15 inches as compared with 19 inches in 1927. Septem- 
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ber, 1928, was more favourable than September, 1927, on account of drier, . 
sunnier days. The 1928 beet on the Welling field had a diameter at crown about 
one-half inch greater than that of the 1927 beet. 


Plate 19 shows the monthly increase in the crown diameter of beets on 
seven fields during 1928. 

The Gourlay field was fertile, seeded early, thinned early, cultivated 
frequently, and got away to an early start. Its root development at all times 
during the season was ahead of the other fields upon which measurements were 
made. 

The two Taber fields, Valgardson’s and Johnson’s, showed the next best 
growth. They were also fertile and well cared for. 

The west Peterson field was drier throughout the season and not quite as — 
fertile as the above described fields but produced a fair sized beet and had a root 
penetration nearly as deep up to the end of July. It was seeded about May 1. 
The east Peterson field had been heavily manured during the winter. Its surface 
soil got too dry in May and the seed did not germinate uniformly. It was irri- 
gated on June 6. On July 1, the beets had a diameter of only one-eighth of 
an inch, while the beets of the west field had a diameter of nearly one inch. 
Growth on the east field was retarded nearly a month by dry surface soil in 
May. 

Growth on the Merril and Reservoir fields was retarded mostly by a too 
wet subsoil. The Nelson field was too dry for germination and had to be re- 
seeded June 3. 


This graph shows the advantages of early seeding, fertile soil and proper 
moisture content. 
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PLATE 17 


EXTENSION IN DEPTH OF ROOT OCCUPIED ZONE 
1928 
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MONTHLY MEAN TEMPERATURES 


DEPTH OF ROOT SYSTEM IN INCHES 
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RAY MOND 1928 
HILLS PRING 1928 
ILLSPRING 1927 
RAY MOND I927 


MONTHLY PRECIPITATION IN INCHES 


1927] 1928/1927 |1928] 1927 1928] 1927/1928 |1927 | 1928 
G45] 290] 408] 156] 192] 330] 6 


ee) 


RAYMOND 
HILLSPRING 


rd ES (Cie we 
abd 
ria 
WELLING 
(Clay Loam) 


MAY 1928 MORE FAVOURABLE FOR ROOT DEVELOPMENT THAN MAY 1927, DRYER & WARMER 


JUNE 926 a ae ae = » JUNE 1927, BETTER MOISTURE SUPPLY 
JULY 19285) % RS bi a os »” JULY 1927, MORE RAIN 
AUG. 1928 LESS e a ie BY »» AUG. 1927, LOWER TEMPERATURE 


SEPT. 1928 MORE + Lp Wu »> SEPT. 1927, HIGHER TEMPERATURE 
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FIELD OBSERVATIONS ON THE SEASONAL USE OF WATER BY 
SUGAR BEETS, 1928 


This study was carried out along the same lines as that of 1927, but 
covered more territory. In 1928 observations were made on fourteen fields; 
three in the United district, seven in the Magrath-Sterling district, and four in 
the Barnwell-Taber district. 

Plate 20 shows in acre-inches the total amount of water held in the soil 


to a depth of 4 feet for ten beet fields during the 1928 growing season. 
The zone or range of optimum moisture content is shown shaded for each 


field. The irregular line shows the amount of available water contained in the 


field to a depth of 4 feet at any time during the season. Where this line lies 
above the shaded portion or zone of optimum moisture content the field is too 
wet, and where it lies below the shaded portion it is too dry for best growing 
conditions. A rise in the position of the line indicates an increase in the water- 
content of the field due to rainfall, irrigation, or seepage. A decline in the 
position of the line indicates the amount and rate of water used in growing the 
crop. This use, or loss, is due not only to that amount of water used by the 
plant as transpiration, but also to amounts lost from the soil as surface 
evaporation and deep percolation. 


TABER DISTRICT 


The seasonal moisture content of the two Johnson fields was favourable 
with the exception of one period during the first two weeks in June when the 
soil was too wet, and a second period during the month of September when the 
soil was too dry. The moisture content of the Valgardson field was within 
the optimum nearly all season. It would have been too dry after August 20 
had it not received a 4-inch irrigation on that date. The moisture content of 
the Green field was below optimum—too dry—from May 1 until July 4. It 
was also too dry after September 3. The Johnson and Valgardson fields 
yielded between 12 and 14 tons per acre; the Green field about 7 tons per acre. 
The former fields were fertile and had sufficient moisture for germination and 
early growth; the latter field was too dry to germinate well in the spring and 
too dry for normal growth for more than half of the growing season. 


RAYMOND DISTRICT 


The seasonal moisture content of the Peterson field was normal until 
June 6. As the weather had been very dry during May it was considered 
advisable to irrigate on June 6, to provide for June requirements. Heavy 
rains commencing on this date and continuing through June and July made 
the field too wet until September 20. The yield was 7 tons per acre. The low 
yield was due to a poor stand caused by drying out of furrow slice in May and 
consequent poor germination of seed. The moisture content of the Gourlay 
field was optimum until June 10, too wet from June 10 to August 10, and very 
good from August 10 to the end of the season. Yield around 12 tons per acre. 
The moisture content of the A. Wild field was within the optimum range all 
season excepting from June 17 to July 13, when it was too wet, and from 
September 10 to 30, when it was too dry. Yield 9 tons ey acre. This field is 
not as fertile as the Gourlay and Peterson fields. 


UNITED DISTRICT 


The moisture content of the Wood field was within the optimum range all 
season excepting from June 6 to July 4, when it was too wet. Yield 9 tons per 
acre. The Gibb field was too wet all season due to underground seepage water. 


| 
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Yield 6 tons per acre. The moisture content of the Merril field was good up 
to June 13, too wet from that date until June 26, good from June 26 to August 
10, and too dry from August 10 to September 30. Yield, 10 tons per acre. 

The W. Johnson field should have had a 38-inch irrigation on August 15; 
the E. Johnson field a 2 or 38-inch irrigation on August 20; the Green field one 
2-inch irrigation on May 1, and a second irrigation of 3 inches on September 1. 
The Wild field should have had a 4-inch irrigation August 1. The Merril field 
should have had a 4-inch irrigation on August 10. 

_ Plate 21 shows (a) in centre of diagram the total depth of water 
used to grow the crop and the amount used during the different months or 
stages of growth for four fields in the Taber district; (b) in four small graphs 
the water content of each field for each foot in depth in relation to the optimum 
range; and, (c) by the dotted line in the small graphs, the rate and depth of 
tap-root penetration. 

The west Johnson field used a total depth of 19-3 inches of water to grow 
the crop. The east Johnson field used 17-0 inches and the Valgardson field 
16-2 inches. The Green field used only 12-2 inches; it was too dry most of the 
season, especially the first foot. 

The first three fields show nearly normal use:— 


Approxi- 

—— May June July Aug. Sept. Total | mate yield | 

in tons. 4 

per acre 
WOSTDOUNEON Rites ss an oc: 3-0 5-9 4-6 4-7 1-1 19-3 14 
PUA SE OMG Minmnere as asthe: « 0-2 7-2 3:4 4.7 ita 17-0 12 
NV AICATCO SON scone clastic: . 0-0 6-5 4-6 4-0 1-1 16-2 13 
Neate estes. ced. ikea 6-5 4-2 4-5 1-2 17-5 13 


Plate 22 shows the seasonal use on six fields in the Raymond district :— 


Approxi- 
‘ mate yield 
— May June July Aug. Sept. Total sm eae 

per acre 
SAV Ci ed, Se te itd ek. : 2-8 5-9 6-0 4-¢C 3°4 Piped 9 
CL bh otersOni.. ce. oe. 0-7 7:8 Nar 2-0 6-6 22-3 ii 
AMANO LSOU SP urns ley, Soe ugo 2-1 4-3 4-0 2-8 2-0 1kayor 6 
Die ELopansetie.. 6: | sees 2-0 2-5 2-4 6-0 1-5 14-4 6 
EO ROUPR YS fie oh he os Gi Sh 2-1 2-1 4-1 5-1 2-8 16-2 1) 
Reservoir NW" abet 2 2-1 4-5 4.2 4-3 1-6 16-7 7 
IM Bice eat. one 2-0 4-5 4-3 4-0 3-0 17-8 8 


Plate 23 shows the seasonal use on three fields in the United district:— 


Approxi- 
a= May June July Aug. Sept. Total ge pees 

per acre 
Wood 0-6 9.2 5-4 2-8 1-6 19-6 9 
UES cy FET OR Oa ie i aes Pk 2 ee 0-0 7-9 5-5 ol 2-7 19-2 6 
Gala] sien Ge~, 5. hemp ae ied Aes 0-0 9-7 1-8 0:6 13 13-4 10 
Ni Bans | eee Me 0-2 8-9 4.2 2-2 1-9 17-4 | | 8 
Mean of the three districts. 1-1 6-6 4.2 3°6 2-0 17-5 10 
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The following table gives a comparison of the use in the Raymond district 
for two years, 1927 and 1928:— 


—— May June July Aug. Sept. Total iavereee 
ons 
Mean of 9 fields 1927....... ho 1) 4.0 4.4 4-8 220 17-8 
Mean of 6 fields 1928....... 2-0 4-5 4-3 4-0 3:0 17-8 


Results of experiments on the duty of water for sugar beets conducted at 
Brooks in 1926 and 1927 showed that 18 inches of water produced from 91 to 
97 per cent of the total possible yield. The figure obtained above as the 
average in the Raymond district for two years, 17-8 inches, is consistent with the 
findings at Brooks. 

In general the low yields obtained in 1928 are due principally (1) to lack 
of proper stand caused by drouth in May, and crusting of surface after rains; 
(2) to late seeding and thinning; (3) to wet subsoil, and (4) to lack of soil 
fertility. 


USE AND STORAGE ‘OF WATER ON THE KOOLE DRY FARM NEAR 
MONARCH, ALBERTA 


During 1927 and 1928, soil moisture tests were made on two “lands” of a 
farm cultivated by the “Strip” method, north of Monarch, Alberta, to deter- 
mine the water-holding capacity of this type of soil, the amount of water that 
could be stored by correct summer-fallowing methods, and the amount of water 
used to grow a crop of dry-land wheat. The farm selected, belonging to Mr. 
H. Koole, was typical of the best dry farms in this district and has always 
been farmed in an efficient manner. 

The following tables give the results of the 1927 and 1928 moisture deter- 
minations:— 


1927 1928 


Moisture Content in Acre-inches 


May 20; | Sept. 19, | April 11, { June 26, | Aug.1, |“Aug. 17,)| Oct. 22, 


1927 1927 1928 1928 1928 1928 1928 
Lend NG | eee pe | iL 3:49 2-76 3-11 3-14 2-89 2-94 2-86 
2 3-88 1-45 2-63 2-90 3-02 2-70 2°75 
3 3-14 0-71 1-29 2-40 QP i 2-53 2-30 
4 2-61 0-87 1-09 1-37 2-32 1-89 2-T8 
CL GEGL eRe Oe eke Clim. eo 13-07 5-79 8-12 9-81 10-94 10-06 10-09 
Wheat | Sum mer-fallow 
1927 | 1928 
Moisture Content in Acre-inches 
May 20, | Sept. 19, | April 11, | June 26, | Aug.1, | Aug. 17, ] Oct. 22, 
1927 1927 1928 1928 1928 1928 1928 
Land. .Nos2. 2a 1 3-00 oom 2-73 ais 2-27 1 AT 2-42 
2 Ho By 3°15 3-42 3:07 2-18 1-55 1-53 
3 2-86 2-24 z:-70 2-39 2-20 1-01 0-53 
4 2-10 2-00 1-51 1-88 1-97 0-90 0-53 
Total... 22... 11-08 10-61 10-36 10-47 8-62 4-93 5-01 
Fallow | Wheat 


Difference between the two 


Peds... 0... 3.) 0 oN) | 4-82 | 2-24 | 0-66 | 2-32 | 5-13 5:08 
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These two “lands” are adjacent, each about one-half mile long and 320 
feet wide. The sampling location on land No. 1 was 320 feet west of the 
sampling location on land No. 2. The soil of each is identical. 


PLATE 24 
SEASONAL MOISTURE CONTENT OF TWO STRIP-LANDS 
ON 
H. KOOLE DRY FARM NEAR MONARCH, ALBERTA. 


1928 
a a 
5 LLL CERIN REIT 


[cores es <M Z BAC tp de 

SSAC ae Se 

sisi =a go ay ld es Dl aS 
asp cp tp 


Nv. 


as 


O. 


TOTAL WATER CONTENT OF SOILINACRE- ~ 
INCHES TOA DEPTH OF FOUR FEET 
ie) 


Maximum Capillary Capacity—Soils differ in their power to retain water 
against gravity or the force that pulls the water toward the centre of the 
earth. This water-holding power varies with the texture of the soil from $ 
acre-inch per foot in coarse sands to 4 or 5 inches per foot in clays. After the 
soil has reached its full capillary water-holding capacity, any additional amount 
of water received is lost from the root zone under consideration by percolation 
to deeper soil zones. 

The fine silt loam soil at the Brooks Irrigation Experimental Station will 
hold around 4 inches of water per foot, or 16 inches in a 4-foot depth. Some 
of the heavy clay loam soils around Welling have a capacity of 20 inches in 4 
feet. The sandy soil at the Strathmore Irrigation Experimental Station would 
hold only 6 inches in 4 feet. 


Plate 24 shows that field No. 1 contained around 8 inches on June 1, and 
although it received 10°47 inches of water during June and July, only increased 
in water content 3:0 inches during that period. The maximum capillary 
capacity was reached around the first of July, after which this soil never 
contained more than 10-6 inches. The maximum capillary capacity for this 
soil to a depth of 4 feet is indicated at approximately 11-00 inches or 2°75 
inches per foot in depth. 

Gain or Loss During Winter—Between September 19, 1927 and April 11, 
1928, Field No. 1 gained 2-33 inches; field No. 2 lost 0-25 inch. The water 
content of field No. 1 on September 19, 1927, was 5°21 inches below maximum 
capacity, while that of field No. 2 was approximately at full capillary capacity. 
Field No. 1 gained its moisture before and after freeze-up. 


Depth of Water Used to Grow the Crop— 


Land No. 1, 1927— inches 
rein lotr ec ten tater css hs aide be Us tah, aiatetie e cle «oe eprrarenddle § 2 code Raja als 13-07 
ee ECE EOC MOI Et Lo fe SEASON... «ai: < at) tethes Sarnacebeibyorem, “Teawenece <yebye reich’ oAlaiereie-s Sate 11-64 

24-71 
Frey ae EO COMET ORM ih ta ho Dn oo « kauwi apy ot neh carats See Medes «de eo eee Sethe TO 5-79 
BNE URTISEET TE SLU ELOD Tee rat cccad eo Ohh’ sons. c ola Minleie oldie Cen ond allontew on sleds s Slee 18-92 

Land No. 2, 1928— 

Sprite MIOIStUTS CONTCHUs. cc 2c se cte sect eos e este rabrcssaeseceeresenpaese tens dee 10-36 
Raintallreceiged curing 1928 Seasons. os 3 osc ban Solas ee dames ene Js pi Nett rhe 13-05 

23-41 
Pal MOIStUTe CONTENG A. fos os saeco cc oie cb eee st aceasste cress attns totes so ieee 5-01 
Water USEC FO STOW CLOP. cee cs aces reece cece essence ner tess es tenn eoees ss aimaiiginn 18-40 
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The amount used to grow the crop was 18:92 inches in 1927 and 18:40 
inches in 1928. 
Depth of Water Stored by Summer-fallow— 


(In root zone to a depth of four feet.) 


Land No. 2, 1927— inches 
Spring moistiire Contents... ik 7. oe cette ere nee oe oe ache ne hee, ee eee 11-08 
Rainfall received. during 1922 season oes fee a 5 eee 11-64 

a 22-72 
Fall- moisture content sansa ce ee ne ee eon eee EE PE IEE ne 10-61 
Lost from 4” root zone by percolation and evaporation.............:+--:seasees> 6. 12-31 


This sample area contained 0-47 inch less water on September 19, 1927 
than on May 20, 1927. On May 20, 1927 this field with a moisture content of 
11:08 inches to a depth of 4 feet had reached its capillary water-holding 
capacity. Twelve inches of water received during the season from rains were 
lost by evaporation and percolation below the 4-foot depth. 


Land No. 1, 19g8— inches 
Spring tioisture eoneentice.. cots 1s cuciche oeeeeeateee amen Onc cc cota tehs amen 8-12 
Ratsfall during season. 232 44i5.¢ 0 con streche te wae ee ote caceatee nce: een ane 13-05 

21-17 
Pal moOistireconten bse ce ten cous. ae alae eee © Re ie oe eee 10-09 
Lost from-4’ root zone by percolation and evaporation.......:................... J2-08 


This field stored 1-97 inches of the season’s rainfall. Field No. 1 contained 
in the spring of 1928, 2-96 inches less water than field No. 2 contained in the 
spring of 1927. It was not holding to capacity at the beginning of the season 
and had room to store some 2 inches of moisture from the 1928 rains. Field No. 
2 was at, or slightly above, maximum capillary capacity at the beginning of 
the 1927 season and therefore could store no water from the 1927 rains. Non- 
available Water. | 

The soil moisture test made August 17, and October 22, 1928 showed the 
soil powdery and dry. It still contained to a depth of 4 feet, from 4 to 5 inches 
of water that was non-available to the plant roots. 

This soil would hold to a depth of 4 feet at any one time not more than 6 
or 7 inches of water available for plant use. 

In the fall of 1927, the fallow contained 4:82 inches more water than the 
field cropped to wheat. In 1928 the fallow contained 5-08 inches more. In the 
spring the fallow contained in 1927, 1-99 inches more, and in 1928, 2-29 inches 
more than the stubble. 

This soil is fine light sand and silt weighing only 70 pounds per cubic foot. 
Where this same type of soil is under irrigation it is possible to apply and 
retain in the 4 foot soil zone about 14 acre-inches per foot in depth of soil or a 
6-inch irrigation when the soil is very dry or near to the plant’s wilting point. 

The following table gives the depth of the soil zone occupied by beet-roots 
at different times in the growing season and the depth of irrigation water that 
the soils could retain in root zone if dry. 


zt May 1 June | July 1 Aug. 1 | Sept. 1 Oct. 1 
Depth of root zone.......... 0-3 Ft. 0-5 Ft. P-5a- ht, 3-0 Ft. 4-0 Ft 4-5 Ft 
Depth of irrigation......... 0-0 In. 0-75 In. 2-25 In. 4-5 In. 6-0 In. 


Up to July 1, never more than a 2-inch irrigation should be applied. From 
July 1, to October 1, the depth applied per irrigation will vary from 2 to 6 
inches, depending on the depth of root zone and the amount of water contained 
in the soil before irrigating. 
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DRAINAGE SURVEYS AND INVESTIGATIONS 


Drainage administration during the year 1928-29 has been confined again 
mainly to the development of small drainage schemes. The Department, how- 
ever, has maintained supervision over the Low Water lake, Waterhen lake, 
McArthur Land Company and Western Manitoba Dairy Farms’ schemes, and 
kept in contact with provincial drainage schemes in the provinces of Saskatche- 
wan and Alberta. 

SMALL PROJECTS 


In the provinces of Alberta and Saskatchewan there are a great many 
sloughs and small lakes which when properly drained make excellent hay lands 
and in some cases good agricultural lands. Provision is made under the Drainage 
Regulations for the reclamation of such lands upon application being made to 
the Department. All such applications are investigated by the Department and, 
when schemes are determined to be feasible and economical, surveys are made 
from which plans are prepared and the applicants are allowed to acquire the 
reclaimed lands either by purchase or supplementary patent, depending upon 
the nature of the ownership of the balance of the quarter sections affected. 

During 1928-29 the weather has been exceptionally favourable for con- 
struction work and much progress has been made in work in connection with 
drainage schemes in the Edmonton district. Drainage projects in this district, 
with a small number of exceptions, have attained a fair amount of success but 
few have yet reached full efficiency. This is due largely to lack of capital on 
the part of the applicants to carry the construction of the necessary works to 
completion and to a desire to utilize partially reclaimed land. Among other 
schemes in the Edmonton district special efforts were directed to advance the 
Low Water Lake project to a revenue producing stage and surveys were made 
under the direction of the Department engineers to determine the most feasible 
means of bringing about. the desired result and to lay out work for construction 
during the coming year. 

One hundred and eleven small schemes were inspected, twenty-four appli- 
eations dealt with, seven schemes authorized, six sales of Dominion land made 
and fifty-six applications cancelled. 


PROVINCIAL DRAINAGE DISTRICTS 


A number of drainage schemes in the provinces of Alberta and Saskatchewan 
were authorized by this Department. Districts have since been organized and 
works constructed under provincial drainage laws. 


Saskatchewan Provincial Districts—During the year 1928-29 considerable 
progress was made in the development of drainage projects in the province of 
Saskatchewan. Work was completed in Drainage District No. 28, known as 
the Grand Coulee Drainage District. Construction in connection with the 
enlargement and extension of Ditch No. 2 in Drainage District No. 13 in the 
vicinity of Lewvan was also completed. 

A number of drainage projects were under consideration, including a large 
project covering flooded lands in the vicinity of Kronau on Wascana creek, 
but no definite decision has as yet been reached. 

A further sale of Crown lands in the Moose Range Drainage District was 
held in October when thirty quarter sections were sold. It is believed that the 
proceeds from the sale of lands in the two Moose Range districts will finance the 
entire cost of construction. 
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Alberta Provincial District—During the past year application for the 
formation of a drainage district from the residents of the lands surrounding Big 
lake near St. Albert was received. A vote was taken on the formation and the 
district was formed under the name of “ Big Lake Drainage District” and a 
board of trustees was elected. No further action has as yet developed. 

The five provincial districts now in operation are the Holden, Daysland, 
Viking, Hay Lake and Dickson. Quite extensive repairs to laterals were made 
in the Holden district during the year and detailed surveys of the main ditches 
were made and repair work on these ditches planned for the coming season. 
Repair work was also carried out in the Viking district. All the districts 
operated successfully during the year and are in good financial condition. 


WATERHEN LAKE DRAINAGE PROJECT 


Weather conditions during the spring of 1928 were especially favourable 
for seeding operations on the Waterhen Lake project and these were completed 
in ample time. Prospects were good for a fair yield but unfortunately the 
crop of barley was below average owing to unfavourable weather conditions in 
the early fall. 

The hay yield as usual was good this season, some 300 tons of natural hay 
having been cut from 200 acres. It would appear that the reclaimed land is 
well suited for the growth of fodder crops. Timothy, bromus, sweet clover, etc., 
can be successfully grown. 

Up to the present the lack of a supply of water for winter has prevented 
the lessees from running stock on the place. <A spring has, however, been 
discovered a short distance from the farm buildings which may solve the 
problem. 

Observations were continued this season to determine the depth of the 
water-table. These showed the level to be considerably lower than that observed 
at the same time last year. This difference was contributed to in part by the 
dryness of the season and the presence of newly constructed surface ditches but 
there also appears to be no doubt that the lake bottom is gradually drying out. 

During the season a great deal of work has been done in cleaning out old 
surface ditches and excavating new ones. As a result some 16 miles of surface 
ditches were put in efficient operation during the summer with favourable 
results. 

Low Water LAKE ProJEcT 


In connection with this scheme of 7,840 acres situated in townships 50 and 


51, ranges 4 and 5, west of the fifth meridian, further surveys were made for . 


the purpose of locating “ catch-water ” ditches around the northern part of the 
lake. Arrangements are now being made by the Northern Alberta Drainage 
Company to carry out this work, involving approximately 40,000 cubic yards 
of excavation, this season, 


East AND West Prairie Rivers PROJECT 


nl 


An investigation was carried out by the Department to determine the feasi- 


bility and cost of reclaiming some 40,000 acres of land that is flooded, annually, 
by the East and West Prairie and Heart rivers in townships 74, 75 and 76, 
ranges 15, 16, 17 and 18, west of the fifth meridian. It was reported that the 
reclamation could be achieved at a cost of $250,000 by diverting the flood flows 
of the West Prairie and Heart rivers to the Smoky river in the adjoining drain- 
age basin to the west. 

. SEINE River SCHEME 


The Department carried out an investigation to ascertain what peMOHiAl 
works would be required and their cost to reclaim some 45,000 acres of land, 


a 
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situated in the Seine River valley, Manitoba. This land is low lying and subject 
to annual overflow from the river. The cost of the necessary cut-off canals, 
diversion channels and drainage ditches was estimated as $268,000. 


IcELANDIC River ScuHEeME 


Investigations were carried out to determine the feasibility and cost. of 
reclaiming a considerable area of land adjoining the Icelandic river in town- 
ships 22 and 28, ranges 1, 2 and 3, east of the principal meridian, which is 
periodically flooded by the overflow of this river. The suggested remedy involves 
the construction of an auxiliary drainage canal for a length of 16 miles to inter- 
cept about 25 per cent of the run-off tributary to the river and to conduct it to 
an adequate outlet other than the existing river channel. The cost was esti- 
mated as $110,000. 


Maniropa Datry Farms Limitep, WESTERN Project 


During the year an inspection was made of the ditches in townships 4 and 
0, range 9, east of the principal meridian, constructed by the Manitoba Dairy 
Farms Limited in the fall of 1927. These ditches were found to be functioning 
quite satisfactorily and considerable evidence was observed of their beneficial 
effect in reclaiming the adjoining land. This inspection was made jointly by 
engineers of the department and of the provincial Government. 


Manitospa Dairy Farms Limitep, Eastern Prosecr 


An investigation was carried out by engineers of the Department to ascer- 
tain the feasibility, desirability, and cost of the proposed eastern project of the 
Manitoba Dairy Farms Limited in townships 1 to 11, ranges 9 to 17, east of the 
principal meridian. This drainage application is now receiving the attention 
of the Department. 

Kootenay Fiats Prosecr 

This department, at the instance of the Department of Indian Affairs, 
carried out a full field investigation of the proposed scheme of the Creston 
Reclamation Company in Kootenay Flats, British Columbia. The scheme 
includes 8,600 acres of which about 2,000 acres are Indian lands. 


FUR FARMING 


The northward spread of agricultural settlement has encroached on the wild 
areas formerly devoted to trapping and the ever growing market for furs, 
together with the decreasing area available to the fur bearers, has led to the 
establishment of farms where these animals are reared in captivity. Although 
originally confined almost exclusively to foxes, the industry is now interested to 
a large extent in the rearing of muskrats. This fur is in great demand and 
while the price per skin is comparatively low—$2.50 to $2.75 last season—it 
stood third in value in the list of furs exported last year, being exceeded only 
by fox and beaver in the order named. 

To foster this industry the federal Government recently reached an agree- 
ment with the provinces of Alberta and Saskatchewan whereby vacant and 
available Dominion lands containing suitable water or marshy areas are leased 
to the provinces free of charge. The provinces, in turn, sub-lease these areas 
to individuals who wish to engage in fur-farming which is carried on under 
provincial regulations. The interest taken in this industry is shown by the fact 
that during the past fiscal year 603 applications were received and 226 such 
leases were issued by the Department of which 7 were cancelled, not being 
required by the province. The total area covered by these leases, excluding 
those cancelled is 149,063-2 acres. The total area covered by leases issued to 
date to the provinces of Alberta and Saskatchewan is 161,701-1 acres, of which 
6 leases covering 1,835°8 acres have been issued to the last named province. 
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CLASSIFIED LIST OF PUBLICATIONS 


WATER-POWER 


The reports pertaining to Water-power, published by the Dominion Water Power and 
Reclamation Service, with the exception of the Annual Reports, have been called Water 
Resources Papers, and have been numbered 1, 2, etc. 

Annual Reports previous to 1913 are included with the Annual Report of the Department of 
the Interior, and can be secured from the secretary of the department. 

Annual Reports for the fiscal years ended March 31, from 1918, to 1929, are available for 
distribution. That for 1924 is the first report combining the activities of the Water Power 
and Reclamation divisions of the Service. 


REPORTS OF SPECIAL OR GENERAL INTEREST 


Water Resources Paper No. 2.—Report on Bow River Power and Storage Investigations, 
Bow river west of Calgary, by M. C. Hendry, chief engineer in charge of surveys. This 
is a complete study of the Bow river west of Calgary. It deals with meteorological 
conditions and their effect on run off and ice formation. Existing and possible power 
and storage developments, together with maps and plans are appended complete. 
Published 1914. Out of print. 


Water Resources Paper No. 3.—Report on Power and Storage Investigations, Winnipeg 
River, by J. T. Johnston, chief hydraulic engineer Dominion Water Power Branch. A 
complete study based on field surveys and office computations of the Winnipeg River 
basin; deals fully with history, international considerations, topography, climate, storage 
possibilities; describes existing and gives preliminary designs and estimates for possible 
power developments; discusses other sources of power and the power market. Maps, 
plans and all relevant data are appended. Published 1915. Out of print. 


Water Resources Paper No. 5. 
by T. H. Dunn, chief engineer in charge of Reclamation Survey. This is a progress 
report of investigations carried out to determine the possibility of lowering the level of 
Cedar lake and its effect in a general scheme for declamming the low-lying lands con- 
tiguous to the Saskatchewan river in the Pasquia region. Published 1914. Out of print. 


Water Resources Paper No. 6.—Report on cost. of various sources of power for pumping in 
connection with the South Saskatchewan Water Supply Diversion Project, by H. E. M. 
Kensit. It deals with the problem of power for pumping water from the South 
Saskatchewan river for the supply of cities and towns in the central portion of south 
Saskatchewan. Published 1914. Out of print. 


Water Resources Paper No. 7.—Report on the Manitoba Water-powers, by D. L. McLean, 
S. S. Scovil and J. T. Johnston, compiled for the Manitoba Public Utilities Commission. 
A general survey of the water-power situation in Manitoba, with all available general 
information and hydrometric data published to date in condensed form concerning 
rivers in Manitoba. Published 1914. Replaced by No. 56. 


Water Resources Paper No. 10.—General Guide for Compilation of Water-power Reports 
of the Dominion Water Power Branch, prepared for the guidance of field engineers of the 
Dominion Water Power Branch, by uPA Johnston, chief hydraulic engineer. Published 
1915. Limited edition. 


Water Resources Paper No. 11. Project. by 
T. H. Dunn, chief engineer in charge of Reclamation ka qe is a continuation 
Report based on further investigations as outlined under Water Resources Paper No. 5. 
Published 1915. Out of print. 


Water Resources Paper No. 12.—Report on Small Water-powers in Western Canada, and 
discussion on sources of power for the Farm, by A. M. Beale. Part I is a ‘brief 
deseription of certain small western water-power developments. Part II gives an 
analysis of requirements and cost data for the farm power supply. Published 1915. 
Out of print. 


Water Resources Paper No. 33. adgaiaarat Banna Hydro-Electric Develop- 
ment. A complete description of the project and of the details of construction, with | 
plans, diagrams and illustrations, by G. R. G. Conway, chief engineer of the British 
Columbia Electric Railway Company, Limited. Published 1915. 
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Water Resources Paper No. 16.—Water powers of Canada. A series of five pamphlets in 
one volume covering the water-power situation in Canada, prepared for distribution at 
the Panama Pacific Exposition, San Francisco, 1915, by G. R. G. Conway, consulting 
engineer, Toronto; Percival H. Mitchell, consulting engineer, Toronto; H. G. Acres, 
hydraulic engineer, Hydro-Electric Power Commission, Ontario; F. T. Kaelin, assistant 
chief engineer, Shawinigan Water and Power Co., Montreal; K. H. Smith, engineer, 
Nova Scotia Water Power Commission, Halifax, N.S. Published 1916. Out of print. 


Water Resources Paper No. 17.—Canadian Hydraulic Power Development and Electric 
Power in Canadian industry, by Charles H. Mitchell, consulting engineer to Dominion 
Water Power Branch. Part I deals with progress of utilization, features in design, 
construction and operation specially applicable to Canada. Description of certain 
typical Canadian water-power developments. Part II analyses the uses, growth and 
future of electrical power in Canadian industry. Published 1916. Out of print. 


Water Resources Paper No. 20.—Report on the Interest Dependent on Winnipeg River 
Power, with Special Reference to the Capital Invested and the Labour Employed, by 
H. E. M. Kensit. A detailed study of the industrial growth and future power require- 
ments of the district tributary to the Winnipeg River power sites. Published 1917. 
Out of print. 


Water Resources Paper No. 27.—Directory of Central Electric Stations in Canada to 
January 1, 1919, compiled by J. T. Johnston, assistant director, Dominion Water Power 
Branch. Comprises an analysis of the central electric census statistics and a directory 
of the stations. Published 1919. Out of print. Replaced by No. 55. 


Water Resources Paper No. 32.—Water Resources Index Inventory, by J. T. Johnston. 
Description of tthe Index _ Inventory System for recording and collating the water 
resources data of the Dominion. Published 1922. Out of print. 


Water Resources Paper No. 33.—Directory of Central Electric Stations in Canada, to 
November 1, 1922. Comprises an analysis of the central electric station statistics and 
directory of the stations. Out of print. Replaced by No. 55. 


Water Resources Paper No. 55.—Directory and analysis of Central Electric Stations in 
(Canada, to May 1, 1928. Price, 50 cents. 


Water Resources Paper No. 56.—Water Powers of Manitoba. Administration, developed 
power and available undeveloped power, by C. H. Attwood, district chief engineer. 
Published 1926. 


Water Resources Paper No. 60.—Water Powers of Canada. A general review of the water- 
power resources of Canada as to investigation, administration, developed power, use of 
power in industry and available undeveloped power, by J. T. Johnston, Director of 
Water Power and Reclamation. Published 1927. 


SURFACE WATER SUPPLY REPORTS 


ATLANTIC DRAINAGE SOUTH OF ST. LAWRENCE RIVER, INCLUDING NOVA 
SCOTIA, NEW BRUNSWICK, PRINCE EDWARD ISLAND, AND 
SOUTHEASTERN QUEBEC 


‘Water Resources Papers Nos. 29, 37, 45, 52 and 63.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the Atlantic drainage south of the St. Lawrence 
river, including Nova Scotia, New Brunswick, and Prince Edward Island and south- 
eastern Quebec, for the climatic years ending September 30, 1919 to 1928, by K. H. 
Smith and K. G. Chisholm, district chief engineers. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN QUEBEC 


Water Resources Papers Nos. 41, 48 and 58.—Surface water supply of Canada. Reports 
on hydrometric surveys covering the St. Lawrence and southern Hudson Bay drainage 
in Quebec for the climatic years ending September 30, 1923 to 1927, by Leo G. Denis, 
district chief engineer. 


ST. LAWRENCE AND SOUTHERN HUDSON BAY DRAINAGE IN ONTARIO 


Water Resources Papers Nos. 28, 34, 38, 42, 49 and 58.—Surface water supply of Canada. 
Reports on hydrometric surveys covering the St. Lawrence and southern Hudson Bay 
drainage in Ontario for the climatic years ending September 30, 1920 to 1927, by S. S. 
Scovil and N. Marr, district chief engineers. 
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ARCTIC AND WESTERN HUDSON BAY DRAINAGE (AND MISSISSIPPI DRAINAGE 
IN CANADA) IN ALBERTA, SASKATCHEWAN, MANITOBA, EXTREME 
WESTERN ONTARIO, AND NORTHWEST TERRITORIES 


Water Resources Paper Nos. 4, 19, 22, 24 and 26.—Surface water supply of Canada. 
Reports on hydrometric surveys in Manitoba, from January 1, 1912, to September sv, 
1919, by M. C. Hendry and C. H. Attwood, chief engineers. No 4 contains a gazettecr 
of lakes and streams in Manitoba. 

Water Supply Bulletins Nos. 1 to 11.—Surface water supply of Canada. Reports on hydro- 
metric surveys in Alberta and Saskatchewan irom 1908 to September 30, 1919, by P. M. 
Sauder and A. L. Ford, chief hydrometric engineers, Reclamation Service. Out of print. 

Water Resources Papers Nos. 31, 36, 40, 44, 46, 50, 54, 57 and 62.—Surface water supply 
of Canada. Reports on hydrometric surveys covering the Arctic and western Hudson 
Bay drainage (and Mississippi drainage in Canada) in Alberta, Saskatchewan, Manitoba, 
extreme western Ontario and Northwest Territories, for the climatic years ending Septem- 
ber 30, 1920 to 1928, by C. H. Attwood and A. L. Ford, district chief engineers. Previous 
to 1919-1920 the surveys in Alberta and Saskatchewan were carried on and the results 
published by the Reclamation Service, Department of the Interior. 


PACIFIC DRAINAGE IN BRITISH COLUMBIA AND THE YUKON TERRITORY 


Water Resources Papers Nos. 1, 8, 14, 18, 21, 23, 25, 30, 35, 39, 43, 47, 51, 53, 59, 61 
and 65.—Surface water supply of Canada. Reports on hydrometric surveys covering the 
Pacific drainage in British Columbia and the Yukon Territory from May, 1911, to 
September 30, 1928. No. 1 is by P. A. Carson, chief engineer, the others by R. G 
Swan and C. E. Webb, district chief engineers. No. 1 contains an outline of the 
history of the Railway Belt with special reference to its administrative, legal and physica! 
problems in regard to water, and a gazetteer of the lakes and streams in Britisk 
Columbia. 

MAP 

Water-powers of the Dominion of Canada prepared in connection with the second World 

Power Conference, Berlin, Germany, 1930. 


RECLAMATION 

Drainage Regulations. 

Irrigation Regulations. 

Annual Irrigation Reports.—1894-1911. (Out of print.) 

Annual Irrigation Reports.—1912 to 1915. (Out of print.) 

Irrigation Surveys and Inspections Reports.—Fiscal years 1915 to 1918-19. (Out of print.) 

Annual Report of the Reclamation Service.—1919-20 to 1922-23. 

Annual Report of the Dominion, Water Power and Reclamation Service.—1923-24, to 
1928-29. 

Annual Stream Measurements Reports of Alberta and Saskatchewan.—Water Supply 
Bulletins Nos. 1-11, 1909-1919. (Out of print.) (Continued in Water Resources Papers 
Nos. 31, 36, 40, etc.) 

Western Canada Irrigation Association Reports.—(1st to 11th Convention, 1907-1917). 
(Out of print.) 

International Irrigation Congress Report (1914). 

Bulletin No. 1.—Irrigation in Alberta and Saskatchewan. (Consisting of a Synopsis of the 
Irrigation Act and its Administration.) 

Bulletin No. 2.—Alfalfa Culture. (Out of print.) 

Bulletin No. 3.—Climatic and Soil Conditions, C.P.R. Irrigation Block. 

Bulletin No. 4.—Duty of Water Experiments and Farm Demonstration Work. (Out of print.) 

Bulletin No. 5.—Farm Water Supply. 

Bulletin No. 6.—Irrigation Practice and Water Requirements for Crops in Alberta. (Out 
of print.) See Bulletin No. 7. 

Bulletin No. 7.—Irrigation Practice and Water Requirements for Crops in Alberta (Revised 
edition of Bulletin No. 6.) . 

Pamphlets: 

Address by Mr. 8S. G. Porter—‘“ Practical Operation of Irrigation Works.’ —Extract from 
WAG LAwReporty1914.. | oy nodeewe.) Soe ict: (ee eee ee 

Address by Dr. Rutherford—‘ Inter-dependence of Farm and City.”—Extract from 
W.C.I.A. Report, 1914. 

Address by Mr. Don. H. Bark—‘‘ The Actual Problem that Confronts the Inrigator.” 
—Extract from W-.C.I.A. Report, 1914. 

Address by Mr. Don. H. Bark—“ Practical Irrigation Hints for Alberta.”—Extract from 
W.C.1.A. Report, 1915. 

Address by Mr. Don. H. Bark—* Alfalfa Growing.’—Extract from W.C.I.A. Report, 
1915. . 

“Practical Information for Beginners in Irrigation” (by W. H. Snelson, A.M.E.1.C.). 
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Water Resuurces Papers, and Irrigation and Drainage Reports, 
as listed at the end of this report are issued gratis, with 
the exception of Water Resources Paper No. 55, for 
which a charge of 50 cents is made. These can 
be had on application to the Director of 
Dominion Water Power and Reclamation 
Service, Department of the Interior, 

Ottawa. 
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